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IXTRODriTroX. 

General  Statement  and  Acknowledgments. 

The  I'lillowiug  report  gives  tlie  results  of  a  reconnuissauee  made 
during  the  suiiiiiier  of  l'.Ml>  along  the  line  of  the  Xational  Trans- 
continental railway  in  the  Province  of  Quebec,  south  of  the  St. 
Lawrence  river.  The  geological  .-tructuru  of  the  southwestern  part 
of  this  tlistrict  has  been  studieil  at  various  times  by  otKcers  of  the 
Geological  Survey  and  others,  and  its  general  features  at  least  are 
well  known.  But  the  nortbwesteiii  portion  of  the  district  has 
received  much  less  attention.  'I'lie  Xational  'J'ranscontinental  rail- 
way, which  is  now  being  built,  will  give  goo<l  transportation  facili- 
ties to  a  large  part  of  the  district  which,  hitherto,  has  been  diffcult 
of  access,  and  thus  introduce  a  new  and  very  important  factor  in 
the  coiinnercial  possibil'*'cs  of  the  region. 

The  tieM  work  was  much  facilitated  by  the  assistance  of  various 
otiicers  of  the  Xational  Transcontinental  railway.  I  must  also 
acknowledge  with  thanks  the  efficient  services  rendered  by  Messrs. 
Ale.x.  MacLean  and  H.  Itandal  IJose,  graduate  students  of  Toronto 
University,  who  acted  as  tield  assistants. 

As  the  section  of  the  railway  along  which  the  examination  was 
raiuired  runs  nearly  parallel  to  the  strike  of  the  rocks,  and  a-*  tin- 
principal  roads  run  nearly  at  right  angles  to  this  course,  it  was 
found  best  to  carry  on  the  reconnaissance  l)y  making  a  series  of 
cross  traverses.  These  were  connected  along  the  line  of  railway  ancl 
in  other  idaees  whore  it  was  jxissible  to  dii  so. 

The  map  used  in  the  tield  was  a  copy  of  the  X'^ational  Tran-- 
continental  Railway's  map,  which  had  been  conipiled  from  the  otRcial 
map   of   the   Department   of   Lands.   Forests,   and  Fisheries   of   the 
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I'rovini'o  <il'  (iiiohec,  oheckcil  liy  railway  surveys.  Tliis  map  is  on  a 
scale  of  4  miles  to  1  inch;  but  an  enlargement  to  1  mile  to 
1  inch  was  used  in  a  few  eases,  (ieological  features  and  additional 
roads  and  streams  wore  located  liy  means  of  surveys  made  by  pris- 
matic compass  and  pacins  or  chaining,  which  were  cheeked  where 
possible  by  municipal  or  railway  lines. 

The  time  occupied  in  the  ticld  was  three  n:ontlis.  The  object  of 
the  investigation  was  to  ascertain  the  commercial  possibilities  of  the 
district  in  view  of  the  early  completion  of  the  Nptional  Transcon- 
tinental railway.  (Jreatcr  attention  was  lu'cessarily  given  to  the 
mineral,  tindier,  and  agricultural  resoiuces,  and  the  possibilities  of 
their  better  dovelo])mont  under  improved  means  of  transportation. 
But  the  geological  structure  reci-ived  such  attention  as  it  was  suit- 
able and  possible  to  Rive  under  these  circumstances.  Yet  many  of 
the  purely  scientific  conclusions  must  bo  regarded  as  provisional. 

Location  and  Area. 

The  district  thus  e.xan-.iucd  extends  from  tlie  neighbourhood  of 


Diag.  1.  Index  map  showing  location  of  district. 

the  city  of  Quebec  to  the  interprovincial  boundary  between  Quebec 
and  New  Bninswick,  and  lies  between  the  St.  Lawrence  river  and 
the  State  of  Maine     Tt  is  about  120  miles  froir.  southwest  to  north- 
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east,  an<i  througliout  much  vi  this  distance  is  between  SO  and  40 
miles  in  breadth.  The  report  tlius  deals  with  portions  of  the 
countios  iif  I>evis,  Dorchester.  Bellecha.-'e.  Montmagny,  L'l-lit. 
Kamoiiriiskii.  and  Ti'niiscouatii. 


History. 

The  i)ortiou  ol  this  district  which  border?  on  the  St.  Lawrcnte 
river  contains  some  ot'  the  oldest  settlements  in  Canada.  In  the 
early  days  ot"  the  French  regime,  when  the  St.  Lawrence  river  pro- 
vided the  only  means  of  access  to  the  interior,  and  Quebec  wan  the 
principal  town  cf  Canada,  small  settlements  were  made  at  numi  rons 
bays  and  landing  places  along  the  so\ith  *hore.  where  the  towns  and 
villages  are  found  at  the  present  day.  Many  of  the  inhabitants  of 
this  part  of  the  district  bear  the  names  of  the  pioneer  families  of 
New  France,  and  the  homesteads  of  these  early  settlers  are  yet  -onie- 
times  held  by  their  lineal  descendants.  liiit  the  early  settleinnits 
were  confined  practically  to  the  river  shore. 

The  lirst  railway  in  the  district  was  built  about  1856  by  the 
drank  Trunk  railway.  It  exteuiied  from  Titvis  to  lliviere  du  Loup, 
following  the  south  shore  of  the  St.  Lawrence  river.  Soon  after  the 
coiifederatiiui  of  the  older  proviine-  into  the  Dominion  of  Canada, 
in  ISO",  this  line  was  bought  by  t!ie  DoiuiniiiU  Oovernment,  and  lia-v 
since  been  a  part  of  the  Interclonial  Uailway  system  which  was 
thin  et^t.ibli-hftl  to  imiirove  the  •.amexion  of  t\\-;  Maritime  I'r.  s  • 
inces  with  the  central  and  western  parts  f.f  Canada. 

At  various  times  since  1S6<»  the  Provincial  Government  has 
built,  or  aided  in  the  biiildiii'-'  of  wagon  roads  ieadiug  from  ilie 
?ettlen;ents  along  the  Intercolonial  railway  to  the  b(jundary  of  the 
State  of  Maine,  and  has  connectinl  these  by  a  similar  road  (Tiche) 
which  runs  in  a  northeasterly  direction  from  Buckland  to  <'habot. 
Hut  few  settlements  of  importance  were  made  more  than  .I  miles 
from  the  railway,  owing  largely  to  [.eculiar  =urfaco  features  which 
vill  be  noted  later. 

Previous  Work. 
In  the  early  years  of  the  (Jeological  Survey  a  traverse  was  uuido 
along  the  St.  Lawrence  river  by  .'^ir  William  Ixigan,  who  also  carrif-il 
his  investigation-  -ome  di-tani(    inland.      The  results  appear  in  the 
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getiorul  report '  of  186;?,  chieHy  in  the  discussion  of  the  Quebec 
Group.  In  l-^'iS  the  late  James  Kichardson  made  a  reconnaissancp 
Throughout  the  district,  and  publi-<hed  a  report'  and  map.  Nearly 
twenty  years  later  Messrs.  Hail'\v  and  Mclnnes  made  a  geological 
survey  of  the  adjacent  territory  in  northern  New  Brunswick,'  and 
carried  their  work  into  the  northern  part  of  this  district. 

T^e  southwestern  portion  of  the  district  has  received  n-.ore  fn- 
quent  attention  from  geologists,  especially  in  connexion  with  a 
controversy  that  was  carried  on  for  several  years  regarding  the 
structure  and  age  of  the  Quebec  Group.  Some  account  of  this  dis- 
cussion, and  a  general  description  of  the  region  as  far  north  as  the 
county  of  L'Islet,  are  given  in  a  report  *  on  the  area  covered  by  tlie 
northeast  quarter  sheet  of  the  Hastern  Townships  map  by  the  lute 
Mr.  R.  W.  Ells. 

About  the  same  time  the  late  K.  (.'halmers  made  an  examina- 
tion '  of  the  surface  geology  of  a  large  area,  including  the  greater 
part  of  this  district. 

SUMM.UtV  AND  CONCU'SIONS. 

As  to  its  surface  features,  the  district  consists  of  a  central  high- 
land belt  which  is  bordered  on  the  northwest  by  a  narrow  plain 
running  along  the  St.  Lawrence  river,  and  on  the  southeast  slope- 
gradually  into  the  valley  of  the  St.  .lolm  river.  The  plain  varies  in 
elevation  from  100  feet  to  150  feet  above  tide  water,  and  is  sharply 
separated  froni  the  highland  by  a  pronounced  fault  escarpment. 
The  highland  has  an  average  elevation  of  about  1,000  feet  above  sea- 
level,  being  higher  in  the  northeastern  part  and  declining  towards 
the  ?Muthwest.  It  is  well  dissected,  and  gives  a  landscape  of  sub- 
dued lulls  and  broad  and  rather  deep  valleys.  The  highland  declines 
gradually  on  the  southeast  into  the  St.  John  valley. 

The    district   has    been   glaciated    by    ice   movements    from    the 

north-northwest,   and  the  rock  surface   is  generally,  and   in   placfs. 

heavily,  covered  by  soil.     In  the  lowlands  and  in  some  of  the  larger 

valleys  of  the  upland  the  soil  is  stratified,  the  layers  consisting  of 

clay,  sand,  and  loam.  ■ 

~'' Logan,  Sir  W.  E.,  GeoloRy  of  Canada,  1863,  pp.  22.5  pt  seq. 

'  Richardson,   .lames,     GeoioRiral    Survey,     Canad.i,     Report     <if     Pro- 
gress,   1869. 

•  Bailev,  L.  W.,  and    McInncs,  W.,  Geological  Survey,  Canada,  .\nnnfil 
Reports.   iSW   and   1891.  „        .       . 

*  Klls    R.  W..  Geological  Survey,  Canada,  Annual  Report,  1887. 
•Chalmers,  »v..  Geological  Survey,  Canada,  .Annual  Report,  18S7. 


Plate  II 


Schists  of  L'Islet  formation.  Lake  Pohenagamuk,  si  owing  intense  foliation. 
(yuliirnl  ai-.i.) 
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The  rocks  are  priiicipallv  Miliineiitary.  In  the  tasttru  [art  of 
the  oentrul  hig)ilaii<l  there  i'  ii  priniiiuneed  iineiinfiirinity  The 
rooks  on  the  ea.-tt  side  are  believed  to  be  of  Crdoviciaii  age,  and  those 
on  the  west  to  be  mainly  Cambrian  as  far  as  the  St.  Lawrence  river. 
On  tlie  north  side  of  the  St.  Lawrence  the  Laurentian  rock«  ri  the 
great  Pre-Canibrian  protaxi«  "'f  northern  Canada  apjiear. 

All  the  sedimentary  rocks  aro  hifrhly  folded,  and  in  many  places 
the  folds  have  bwn  overturned  iilways  to  the  northwe-t.  Faults  are 
freiiiu'iitly  found  runninK  both  j.arall  '  and  transvcr-ilv  i»  the  folds. 
Along  the  unconforinablc  contact  referred  to  ab'.vt  there  ore 
-everal  intrusions  of  ifc-ieous  rock-  wliich  range  in  composition  from 
diabase  to  j)eridotite  or  serpentine.  They  arc  cssenliully  similar  to 
many  paits  of  the  serpentine  belt  of  southern  Quebec.  With  the 
exception  of  a  few  small  occurniices  of  diabase  in  the  southcrii  part 
of  the  flat  country  near  the  St.  Lawrence,  these  are  the  <.nly  igneou- 
rocks  yet  known  in  the  district. 

The  igneous  rocks  have  been  somewhat  foliated,  t'lit  .ri  the 
wliole  they  have  suffered  Ics-  regional  metamorphism  thui.  the  sedi- 
ments. 

Sniiiil  (luantities  of  asbestos  were  ?een  in  the  T-erpciitine,  and 
traces  of  chromite  and  chalcopyrite  in  serpentine  and  d'.ilmse  in  the 
county  of  Montmagny.  Slate  of  good  commercial  quaiity  ccur* 
near  tlic  National  Tran.s.'ontinentaJ  railway  in  *he  county  of  l.'iai>- 
couata,  and  quartzite  of  high  purity  is  found  near  the  St.  Lawrence 
river  in  Kamouraska.  Then'  is  also  a  sicall  quantity  of  bog  iron 
ore,  and  one  or  more  large  peat  bogs.  On  the  wh."  tin  mineral 
prospects  of  the  district  are  not  of  great  promise. 

L\imbering  has  been  carrierl  on  lor  many  years,  and  thc-c  -  yet 
much  valuable  timber  land,  especially  !)ulpwood  areas.  .  the 
northern  and  eastern  parts  of  the  di>trict.  The  soil  along  the  St. 
Lawrence  is  generally  good  and  has  long  been  9ueces5<''illy  tilled. 
The  central  part  is  not  so  well  adapted  for  farming,  being  more 
hilly  r.iul  rocky.  But  there  is  good  water,  and  judging  from  the 
small  portions  now  cleared,  this  part  of  the  district  is  well  suited 
for  grazing  land.  The  soil  of  the  eastern  part  is  the  best  in  the 
district,  and  when  the  land  is  cleared  thi*  area  should  be  well  adapted 
to  mixed  farming. 
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I>ack  of  railway  aocoss  hus  hitlierto  retardi^l  devt'Iopment  to  a  groat 
(iegree,  and  in  sucl)  settlt?mcnt«  as  have  been  mad©  in  the  interior  tho 
inhabitants  seem  to  depend  for  their  supixirt  nearly  as  nuich  on  the 
lumber  industry  as  on  the  tillinp  of  the  Innii.  The  builtlinj;  of  the 
National  Transcontinental  railway  and  the  projectoil  extension  of  the 
Quebec  Central  railway  from  St.  Justine  to  (^abano  will,  when  com- 
pleted, give  greatly  improved  and  much  nceiiod  means  of  transpor- 
tation. Owing  to  the  peculiar  toix>graphy  of  the  district,  these  lines 
will  not  seriously  compete  with  each  other,  or  with  the  Intercolonial 
railway,  in  local  traf^!l■  at  least,  as  each  will  serve  an  area  tiiat  cnuld 
not  be  well  scrvetl  by  the  others. 

The  district  may  bo  expected  (1)  to  have  its  lumUr  industrj- 
jjn'atly  stimulate! ;  (2)  to  Iw  rapidly  opened  for  settlement  along  the 
mw  railways;  (:5)  to  dovolop  an  important  district  for  dairying  and 
mixi^l  farming.  It  >hould  also  yield  a  valuable  output  of  slate  for 
roofing  and  other  pun>'>>es,  and  may  t>ossibly  produce  sinne  of  the 
minera's  already  mentioned. 

GENERAL  CHARACTER  OF  THE  DISTRICT. 
Topography. 

GENERAL. 

The  region  of  wliii'h  tlii-  district  forms  a  jiart  ornijiri-c  thr^•clli^- 
tinct  topographic  areas,  (1>  the  l.aurentian  highlands.  (J)  the  St. 
Lawrem'e  lowlands,  and  (3)  the  Aprpalachian  highlands. 

The  Laurentian  highlands  lie  north  of  the  St.  Lawrence  river, 
whence  they  extend  northward  and  westward  to  Hudson  straits  and 
the  Arctic  ocean.  They  hav(>  been  di-scribed  by  Wilson"  a?  an  up- 
lifted penejilain  whose  incised  southern  edge  gives  the  appearanc*^  of 
a  mountain  range  when  viewed  from  tlie  St.  Lawrence  rivir  r  low- 
lands. It  is  probably  from  this  reason  that  the  name  l.aiiii  iitian 
"  Mountains  "  has  obtained  popular  usage. 

The  St.  Lawr-nce  lowland,  as  its  name  implies,  is  an  area  <if  Itvs- 
elevation  which  borders  the  St.  I^awrence  river.  It  occurs  principally 
on  the  south  side  ^jf  that  river  and  extend.*  wt'stward  with  some  inter- 
ruptions to  Lake  Huimu,  and  the  upper  part  of  the  <>ttawa  river.  It? 
surface  features  arc  ili>i>Tibeil  in  -one  detail  in  the  (liscii--i..!i  ..floral 
topography. 

Thu  Apiialachian  liighlainis  which  txiund  tlw'  St.  Lawivncc  low- 
land on  the  8outhea-t  i-on-Lst  of  a  succession  of  parallel  ridges  and 
valleys  running  in  a  northeiLstcrly  direction.  Th(>y  fonii  a  part  of  tli»> 
great  uplifte<l  area  of  eastern  North  America  which  extends  from 
Georgia  to  Newfoundland  and  includes  .dl  the  Miomitaiu  range- 
generally  gro\iixM'  \inder  the  Appalachian  system. 

The  divi-ions  descriU^d  ln<'ally  in  the  fol'owina'  page-  uinler  the 
titles  "  Midland  upland  "  and  "  St.  John  slope  "  belong  in  this  area  : — 

'  WiLson,  A.  W.  G..  "  Tlu>  Laurentian  IVnppIain,"  .Toiirnal  of  Oeo- 
lojfy,   1906. 
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LOCAL. 

The  district  consists  of  three  physiographic  divisions  which 
form  parallel  belts  ruiming  in  a  northeasterly  direction.  They  are 
generally,  but  not  everywhere,  well  defined.  They  may  be  distin- 
guished as  (1)  the  St  Lawrence  lowland;  (2)  the  middle  upland; 
(3)  the  St.  John  slope. 

The  St.  Lawrence  Lowlan,I.—The  St.  Lawrence  lowland  is  a 
narrow  strip  of  land  along  the  St.  Lawrence  river  and  is  between  4 
and  6  miles  wide,  except  in  the  southwestern  part  of  the  district 
where  it  becomes  considerably  wider.  It  is  usually  between  100  feet 
and  150  feet  above  sea-level.  A  narrow  portion  of  the  lowland  reaches 
the  north  shore  of  the  St.  Lawrence  river,  extending  from  the 
suuthern  limits  of  the  map-sheet  as  far  northeast  as  Cape  Tour- 
mente,  about  40  miles  from  Quebec  city,  bu^.  the  greater  part  is 
f  th  of  the  St.  Lawrence.  The  even  surface  of  this  plain  is  broken 
o..iy  by  a  few  sharp  hilU  or  buttes,  which  can  be  well  seen  from  the 
Intercolonial  railway  iu  passinsr  through  the  county  of  Kamouraska. 
These  hills  are  composed  mainly  of  quartzite  whi  '  has  resisted 
erosion  so  much  better  than  the  soft  slates  and  shales  by  which  they 
are  surrounded,  as  to  give  them  their  present  relief  above  .le  sur- 
rounding country. 

The  soil  on  the  lowland,  though  less  productive  than  in  some 
other  parts  of  the  St.  Lawrence  plain,  is  usually  fertile,  and  affords 
much  good  farming  laud.  It  has  long  been  settled,  no  forest 
remains,  and  it  supports  a  rather  dense  population  for  an  agricul- 
tural district  in  Canada. 

The  Middle  Upland.— Boxindmg  the  lowland  on  the  southeast 
there  is  an  abrupt  escarpment  due  to  an  extensive  fau^t  v.hich  has 
its  downthrow  on  the  northwest.  Tliis  escarpment  is  .  .11  defined 
from  the  eastern  part  of  Bellcchasse  to  the  central  part  of  the  county 
of  Kamouraska,  a  distance  of  about  65  miles.  At  its  greatest  height, 
in  the  county  of  Montmagny,  the  escarpment  rises  from  700  feet  to 
1,000  feet.  As  this  elevation  is  attained  in  going  from  1  mile  to  li 
miles  towards  the  southeast  it  forms  a  serious  obstacle  to  transporta- 
ti.m  from  the  St.  Lawrence  and  gives  a  very  definite  difference  to 
the  value  of  land  above  and  below  it. 
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Th.i  surface  of  the  upland  i.  i,  s-  iu,if„nn  than  ihat  of  thr  low- 
land nlong  the  St.  Lawrenoe  river.  Jt  i^  .leoply  cut  bv  vallev. 
running  both  lonRitudinally  atid  tran.ver^.ly.  yet  on  the  v^hole  'it 
maintains  a  somewhat  uniform  though  routrhly  rolling  surfa.v  The 
mean  elevation  for  a  di.^tance  of  V,  or  -20  tniles  southeaM  of  the 
fault  escarpment  is  about  l.OWJ  feet  above  ,=ea-level.  Alon?  the 
southeastern  edge  of  the  upland  a  ran^e  of  hills  rises  -o„,ewhat 
above  the  average  level,  and  the  general  elevation  become,  somewhat 
greater  in  the  northeastern  part  of  the  district,  where  hills  ,.f  o.ooo 
feet  above  sea-level  are  not  uncommon. 

K.'jcept  in  tlie  southwestern  part  ..f  the  di-tri.'t.  wheir  tlio  topo- 
graphy is  less  pronounced,   the  uidand   belt   i<  only  spar-.ly   -,  tfled 
and  much  of  it  yet  rei.:ains  heavily  timbeivd.     Along  the  iieigbt  of 
land    between    the    St.    Lawrence    ;in.l    the    St.    .loliu    riv.r-.    where 
streams  are  too  small  to  float   b.gs.  valuable  timber  and   pnlpwood 
are  burned  on  the  land  where  clearings  are  nuide.     But  the  comple- 
tion   of    the    National    Transcontinental    railway,    v  Inch    generally 
follows  the  height  of  laml.  will  «ive  this  timber  a  marketable  value. 
At  present  the  settlements  ou  tbo  nphmd  are  fairly  continuous 
as   far  northeast   as  the  hoad  of   the   riv.r   Sud.     Heyond  this   the 
settlements  are  .small  ami  scattering  :im.I  the  country  is  correspond- 
ingly better  wooded.     Tiie  (iovernmeiit   ,.f  th.>   Province  of  Quebec 
has  built  wagon  roads  for  colonizati.  u   purpo-o  at   intervals  of  10 
or  I'O  miles  from  the  '  fron'  "  or  lowland.  a.r..~s  the  upland  and  in 
some   places    to   the   international    boundary    line    (Plate   V).      But 
owing  to  the  hilly  ehnraetcr  of  the   roads,   largely  due  to  the  fault 
isearpinent,  and  the  fact  that  the  >oil  along  thr  northwestern  border 
ot   the  upland  is  inferior  to  that   ii]   tlio  nutral  and  eastern  parts, 
.omparatively   little   settlement    lia-    r-~uited   from   the   liuilding   of 
tlese    roads.      The    opening    of    tl.r    railways    now    projected— the 
National  Transcontinental  and  t!ie  Quebec  ('<  iilral--will  materially 
change  the  values  of  lands  in  tlii-  belt. 

The  St.  John  Slopc.—Yrom  the  -outh.  a-t  limit  of  the  upland 
the  surface  slopes  rather  evenly  to  th.'  St.  .Tobu  river,  in  the  State 
of  Maine.  The  part  of  the  St.  .lohn  slo,,e  whi.'h  lies  in  the  Province 
of  Quebec  varies  in  width,  but  i-  eeueral'ly  between  .">  and  10  miles 
wide.     It  i=  almn-^t  everywhere  well  w.  ided.     The  only  settlements 
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Pohenaijaniuk  road.  This  is  one  of  the  waijon  roads  huilt  hy  the  Provmf  lat  Governn^ent  hetween 
1860  and  1875.  to  open  the  rountrv  *or  settlement  between  the    St.  Lawrenre  nver  and 
the  hourM-Ury  ni  thr.  F.'r.tr.  nf     V  ;ne.     Thsv  have  ro*  'ed  to  the  estflbii? 
of  many  permanent  seltlement.s. 
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of  inuiortame  iiro  about  the  villages  of  St.  ramphile  and  St.  Kleu- 
there,  wliii'h  nre  ^ituatpd  at  tlio  ends  of  the  Elgin  and  Pohenaganiuk 
road*.  I^oth  of  these  imrishes  have  been  settled  for  upwards  of  50 
years.  Thoir  *arl.v  and  successful  settlement  is  apparently  du.'  to 
the  fact  that  these  two  roads  furnish  easier  access  from  the  St. 
Lawrcn.e,  and  the  villages  have  grown  up  «-  distributing  bases  for 
liiniber  camps  in  the  State  of  Maine. 

This  belt  is  drained  by  the  Daa(iuani.  X  .ire  in  several  branches, 
and  the  St.  Frani,-ois,  all  tributaries  <>(  the  St.  .lohn. 


\i:rii  ri.Tt  UK. 

Tn  the  ..Ider  settled  land  ab.ng  the  St.  Lawrence  better  cmJi- 
tions  of  agriculture  prevail.  At  Sle.  .\nne  Ao  la  Pocatifre  a  model 
farm  was  established  by  the  Provincial  (iovi>rninent  nearly  :?0  years 
ago,  and  the  dairying  industry  is  well  organized,  with  the  usual 
accoP'panying  advantaccs  to  the  farmers.  But  m  the  settlements  of 
the  upland,  which  are  contined  to  small  areas,  the  niethoils  of  farm- 
ing are  of  a  s..mewhat  primitive  character.  Dairying  is  only  par- 
tially organized,  and  the  live  ^tock  is  generally  of  a  poor  type. 

The  soil  on  the  upland  i-  light,  in  places  sandy,  and  everywhere 
strewn  with  boulders.  Yet  there  is  ample  rainfall  in  the  district, 
constant  springs  and  streams  are  numerous,  and  except  for  a  narrow 
belt  along  the  wc-tern  bonier,  the  upland  is  well  suited  for  dairying 
and  much  of  it  will  admit  of  -nnill  mi.Ned  farming  under  favourable 
conditions  of  traiisportati(Ui.  In  the  lowland  along  the  St.  Law- 
rence and  on  the  St.  .Tohn  -lope  the  soil  is  generally  clay  oi-  .lay 
loam,  and  is  deoidcdly  better  suited  for  agriculture. 

An  idea  i^  prevalent  amongst  nuiuy  pcojilc  only  -lightly 
acquainted  with  the  di-trict  that  farms  have  frecpiently  been  aban- 
doned because  the  owner-  i->.ul(l  not  gain  a  livelihood  from  them. 
But  a  careful  invcstigatiiui  does  not  show  this  to  be  the  case.  Many 
so-called  abandoned  farms  an'  homesteads  begun  in  timber  l^erths, 
which  the  holders  of  the  berths  have  bought  in  order  to  protect  their 
limits  fron.  tilation  an,l  the  danger  of  fire.  Others  seem  to  have 
been  taken  nominally  for  .■olonization  purposes,  b\it  really  for  the 
timber,  and  to  have  been  ifbandone<l  after  the  laud  had  been  stripped 
of  its  lnu:b.r  .ui.l  pulpw..,,,].     The  number  of  -u.^h  abandoned  loca- 
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tion-  i>  liirK"'.  I'nt  tlicy  are  more  properly  ascribed  t'l  I'le  dominance 
I'f  tlie  luinher  iiidiijitry  iind  lack  ot  means  of  t.  is;  jrtation  neces- 
?ary  t'l.r  fanning,',  than  to  the  sterility  of  the  soil.  When  all  its 
I>(i>siliilitii'-i  are  cniisiilercil.  this  district,  unless  for  a  slightly  shorter 
summer  seasnti.  may  be  considered  similar  in  its  agricultural  possi- 
bilities to  the  counties  of  McBantic,  Arthabaska,  and  Richmond,  and 
to  the  hilly  portions  of  Slu'tford  and  Bromc,  where  mixed  fanning 
has  been  successful  and  dairying  pre-eminently  so  for  many  years. 

Trniisiiiorlalion  and  ('ommiiniratlon. — Although  the  Provincial 
Government  .luring  the  pa<t  .Ml  years  has  built  roads  from  the  St. 
Laurence  lowland  nearly  or  (piite  to  tli(>  Maine  boundary  at  inter- 
■. aU  of  10  to  i?0  miles,  and  has  al-o  connected  these  by  means  of  the 
Tache  roa<l,  parallel  to  and  some  20  miles  from  the  Intercolonial 
railway,  yet  the  settlement-^  have  advanced  but  very  little.  The 
escarpment  dividing  the  lowland  from  the  upland  makes  the  hauling 
of  supplies  or  produce  a  heavy  tax  on  the  farmer's  resources^in 
fact  on  many  of  the  roads  a  p"actically  prohibitive  one. 

With  the  completion  of  the  National  Tran>continentaI  railway, 
ea>y  access  and  market  facilities  will  lie  given  to  the  n;iddle  apland 
section,  with  all  the  consecpiunt  advantages  to  the  farmer.  The 
clearing  of  the  land,  which  at  present  is  a  heavy  task  without  any 
direct  financial  return,  will  then,  owing  to  the  value  given  to  the 
timber  for  pulpwood  and  fuel,  yield  the  settler  an  immediate  return 
for  his  labour.  Ti,  •  diminished  cost  of  bringing  in  supjilies  and  the 
easier  access  to  the  markets  of  the  cities  and  of  shipping  ports  will 
greatly  change  the  farmer's  tinancial  outlook.  Much  of  the  district 
will  thus  doubtless  soon  be  settled  by  bona  fide  colonists. 

The  section  designated  as  the  St.  John  slope  will  not,  however. 
lie  benefited  in  nearly  the  same  degree,  especially  in  the  south- 
western part  of  the  district.  There  pronounced  bills  separate  it 
from  the  middle  upland,  and  the  conditions  of  the  early  settler  will 
consequently  bo  less  in.proved.  The  distance  from  the  railway  and 
tl.e  unavoidable  hills  to  be  crossed  to  reach  it  will  still  bo  a  tax  on 
the  cost  of  [iroduction  that  will  be  sufficiently  ureat  to  practically 
consume  the  value  of  the  product. 

Jiut  an  extension  of  the  Quebec  Central  railway  which  is  pro- 
jected to  run  from  St.  (ieorge  de  licauce.  on  the  (  b.audiere  river. 
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to  Cabano,  on  the  Teiui.-cuuata  railway,  will,  when  carried  out,  serve 
the  ueetla  of  this  otherwise  promising  part  of  tlu"  di-trict.  The  con- 
struction of  this  branch  line  ha*  already  bcKun,  and  it  is  in  the 
interests  of  the  district  that  it  should  be  brought  to  an  early  com- 
plet'on. 

liiltalntanl!<.--Thi.-  inhabitants  of  this  district  are  almost 
entirely  French  Canadian-.  French  is  the  prevailing  language  and 
the  only  one  spoken  by  the  majority  of  the  i>oople. 

Organized  schools  are  to  be  found  in  even  the  very  small 
parishes,  hut  the  expenditure  upon  them  is  by  no  means  lavish.  The 
cliildren  an<l  yonns  people  can  usually  read  and  write,  and  news- 
papers are  commonly  found  in  the  farm  houses. 

The  farmer,  as  a  rule,  spends  his  winter  in  the  employ  of  some 
of  the  lumber  companies,  and  in  summer  works  his  f»  :.  Without 
this  additional  moans  of  support,  which  is  often  greater  than  the 
revenue  from  the  farm,  it  is  doubtful  if  there  would  be  many  pema- 
nent  residents  in  the  district  except  on  the  St.  Lawrence  lowlaiid. 

The  people  have  the  usual  characteristics  of  the  French  Cana- 
dian farmer,  being  economical,  law-abiding,  and  contented.  They 
make  the  best  permanent  settlers  for  such  districts,  and  are  leas 
liable  than  English  speaking  colonists  to  be  attracted  by  the  greater 
financial  prospects  of  the  <'ities.  or  of  western  Canada. 

(;KN'Er{.\I.  (IKOLOCY. 
General  Statement. 

ItKCIOWI,. 

North  and  west  of  tlie  St.  Lawrence  ri^er.  which  forma  the 
northwestern  boundary  of  the  district  oxamine.l.  the  country  is 
chieriy  underlain  l.y  rocks  of  Pre-Cambrian  age  which  oxlond.  v.ith 
minor  intorrruptions.  to  the  reirions  of  Hudson  strait  and  the  Arctic 
ocean.  On  the  south  and  east  of  the  St.  Lawrence  the  rocks  are 
essentially  of  Vaheozoi,-  ace  a-  far  as  the  .\tlantic  ocean  and  the 
Gulf  of  St.  Lawrence.  The  district  studied  is.  therefore,  a  portion 
of  the  Talicozoie  area  near  the  southeast  margin  of  the  great  Pre- 
Canibi-ian  protaxi-  ol'  uortheiu  Canada. 

Wh^'re  till'  PaUco/oj,-  veirion  l.or.h'rinu-  ou  the  Pre-Cambrian  in 
.pastern   (\>oada   h.,-   i^t    i.e.-n   fireatly   disturbed   '..y   resrional   move- 
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iiieiit-  it  prf>eiit-  a  -url'iir.-  ,.t'  l..w  r.  li.  t.  The  -ir.it,i  apptar  in 
a«<.'endiiii{  Dnicr  in  KoiiiB  iiwuy  Irmn  tin-  olil  iaiul  aii<l  .lip  away  Ini. 
it  at  a  low  aiiplo,  thus  pn-fiitinn  tlir  .— oiitial  tVatiir.-  of  uii  old 
(.■oa-'tul  plain.  This  is  well  shown  oi,  ihe  i-land  .,t'  Anticosti.  an.! 
c'U  the  north  -hore  of  tho  St.  Lawnn^v  from  Cap  'r.iiirinfnt.'  vvt-'- 
ward  to  the  iip|i.r  part  of  the  Ottawa  vaUey.  In  ea-tcrn  Qneb.  • 
however,  the  eonntry  south  of  tiie  St.  Lawrence  vImt  anil  east  "f 
Quebec  city  has  been  ili^tnrbed  by  tlie  .\ppalaihian  uplift.  Cons.  ■ 
qnently  the  original  strnetiire  lia-  been  trreatly  (lc1orMic.l  and  iff 
earlier  physinfrraphic  feature-  cpiite  ..l.xiired. 


Ihf  district  de-irilied  in  tlii>  report  i-  a  part  >f  the  regioi; 
affected  by  the  Appalachian  di-turbance-.  It  extemls  along  the  St. 
Lawrence  river  for  a  distance  of  li'O  miles  and  has  an  averapt 
breadth  of  40  mile-.  It  lie-  wholly  mi  the  south  side  ..f  the  St.  JjS^v:- 
renoe  river. 

For  the  tirst  4ii  niles  iicl.,w  (^iicliec  .ity,  I'ala'.i/oic  roeks  .irt 
found  on  both  sides  of  the  St.  Lawrence,  but  at  Cap  Tourinente  l).f 
edge  of  the  I're-Canibriau  i-  reacbcd,  aiul  thence  the  river  run- 
prai'tieally  upon  the  contact  of  the  rre-Cambrian  with  the  Va\i<-c<?v.-: 
to  the  (.lulf  of  St.  Lawrence  fur  bey.. ml  'he  limits  of  thi-  nuip. 

The  sedimentary  rocks  of  the  di-triit  were  depo-ited  in  twf 
lii^tinct  period-  of  -edimentation.  one  Cambrian,  the  other  (>rd<\  - 
cian,  which  were  separated  by  an  evident  time  break.  The  ijinef'  - 
rocks  are  intrusive  throuf;h  I'ainbrian,  .ind  from  evidences  obtained 
-outhwest  of  thi-  di-tricf,  they  are  believed  to  be  later  than  tbe 
Ordovieian,  and  probably  of  Devonian  aire.  However,  no  direct  ev.- 
denee  of  this  was  found  in  the  di-trict. 

The  sedimentary  rocks  have  been  -trongly  t'olded  alontr  u\>- 
which  run  either  parallel  to  or  about  10"  north  of  the  general  cour:-f 
of  the  St.  Lawrence  river.  The  folds  are  asymmetrical,  the  north- 
west limbs  of  anticlines  havinjr  a  steeper  dip  than  those  on  the  sunt!  - 
east,  and  in  places  the  fold-  are  overturned,  ftivinir  a  (ieneral  dip  t^ 
the  -oiitheast,  p-eiii-rally  of  T."i°  or  n;ore. 

The  f.iiili  /one  which  gives  ri-e  to  the  prominent  escarpintiiT 
alreutly  nuntioned  i-  a  i-i.n-^picuou-  -tructural  feature  of  the  distric. 
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'.'   'Xteiidr-  I'lT  .1  .listaii. t  iiriirly  70  niilo-  nml  run-  approximately 

Dirallt'l  to  the  St.  I,awrt-n<-e  river,  tluu  i*  to  tlio  eiliie  of  the  Pri'- 
I'ltnbrian  oM  Iniiil.  It  i-  nor  a  ^iiiglt-  fault  but  a  sorit'j  of  faults 
tl  ,t  make  a  /oiu-  of  ili-loi  atioii  that  i-  |)rafti<ull.v  continuou-i  fcr 
(li.-  listance  iiaiitioin'il  al>ov.\  In  phicf-  ^ovcnil  iipiix  iilual  fault- 
ar-  ;.arallel  to  oiio  another  ami  «iv.'  a  -te,i  fault  relief.  In  other 
c  I--  the  faults  -lu'ceeil  one  another  en  eeh,l..n.  o>I.-.ettiii'  either  to 
til.'  riiiht  or  the  l>»t  ami  thus  ctiviim'  eurves  to  the  faee  ol  ,.ie  e«eari>- 
rii'Ut  they  produe.-.  The  relief  of  the  escarpni<-nt  i-  Keiierally  niodi- 
ti.'l  l.y  the  ao'iiunilalion  of  ilrift  ami  more  recent  ilebris  at  \U  foot, 
hi  Montnia^ny  ami  L'l-let  it  i-  upward-  of  l.o(M)  feet,  hut  ^'row^ 
{,•<*  toward-"  either  end.  The  downthrow  appear-  to  be  always  on  the 
northwest  -ide.  This  fault  zone  is  evidently  a  part  of  the  Chaii:- 
ol,iin-St.  Lawniire  fault,  a  i:r.'a>  disloeation  that  was  first  reoojr- 
i.ized  •  ..•  F,opaii  '  ami  wa-  .oii-iderei  uy  him  to  extend  from  the 
■o)rth  end  of  Lake  Champlaiu  to  Quebee  eity  and  the  lovNer  St.  I.aw- 
■uee.  and  po-ibly  to  the  Str.iits  of  Belle  Me.  between  tb.  eoasts  of 
N.^n-foundlaud  .ind   Labrador. 

Table  of  Formations. 
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liiiK  ilijHwitf,  l»-at  and  iroli  ..r.  .  .strati- 
tittlcUyaan.l  shiiMs  ;  i.ii,i".)rt« <l  zla 
c'ial  drift. 


Ilpi^iuan';        Talon. 

(SeriK-ntinH  I    ''.  t 


INroNtoKMlH. 

Uiatia.se.     pyr"\initi',    |»  riilot  l>-.      -  r- 
IH-ntine. 


i)rdo\ician        l'.iliiiia>.'ain\ik. 
iKarnhain  i 


INTlltsIVK  <'liNT.\eT. 


lilack  arBillarMin-  ^lat»•s  atiii  uit.rcii 
atfd  liliu->tniiis  ;  c  onuloni'-rat. . 


!;an.l)riail  ll'pl"  ri.     Sdlery. 
I,  Isl.t. 


1  Nc  ONtoKMlTV. 


Ki-d  and  nr.-.ii  ^lat.•s  and  ..an'lston.s. 
iilark.  i.rdarkKTeyf'TruLjinoii-.  -ihi-ts 
witli  int^rU-dd.-d  i(iiartzitrs. 


rUOIum.K   IMoNtoliMlTl. 

lMi.ldl.-.,rloH.r;i     Kallloll^a^ka.         tiiiartzitp.-  and  interU-dilMd  conj,'lo!i. 

♦  ■rates. 
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DKSCKIPTIOX   OF   FORMATIONS. 
Kamonmka. 

msTHIBI  TlliN. 

Ihf  recks  rtl'crred  to  this  forinatiou  arc  proviaioually  i-epurated 
from  the  Silk-ry  tormutinn  by  which  thi>y  are  surruundetl.  They 
consist  of  qunrtzitcg  aiul  oonKlo..iL'ratt.'s.  and  form  a  serios  of  detached 
hills  which  stand  out  jironiincntly  on  the  St.  Lawrence  lowland  in 
the  western  jiart  of  the  ccnintic-  of  Kauiouraska,  L'Islet,  and  a  part 
of  Montmngny  (see  Plate  I — Frontispiece).  The  greater  ninnber  of 
them  occur  in  a  distance  <if  4'>  miles  from  northeast  to  southwest, 
and  over  a  breadth,  ini'luding  intervening  .Sillery,  of  4  miles  or  leas. 
"Nortliea-t  of  Kamouraska  bay  they  probably  form  several  islands 
also  that  were  n^t  examined  in  the  cour-c  ni  this  reconnaissance. 


l.lril>i|.,M.li  \I,  1  IIAII\(  TK.RS. 

(Jiiaitzilf. — The  qiuirtzite  is  tine,  even  jrraincd,  lipht  coloured, 
and  weathers  to  an  almo7,t  pure  white.  Quartz  is  usually  the  only 
mineral  that  can  be  flislinguisheil  in  ilie  hand  specimen,  but  in 
places  the  tpiartzite  contains  nodules  of  dolomitic  sandstone.  These 
ii'dules  are  ipceasiinialiy  found  a-  lar^e  a-  _'  feet  in  cliameter.  They 
arc  ellipsoidal  i^r  cylindrical  in  shape,  sugsrestinp:  concretionary 
origin.  They  tlisintejrrate  nmre  readily  than  <iuartzite  under  the 
action  of  the  atn:osphero.  and  give  a  pitted  surface  in  exposed  places. 

In  the  tiiin  section  the  qunrtzitc  is  seen  to  be  composed  of 
rounded  grains  of  quartz  ci-nienteil  by  secondary  -il-f-n.  ''"he  crif;inal 
grains  being  uniformly  small,  the  secondary  oniargeniciit,  though 
observed,  is  not  very  distinct.  The  rock  closely  re-enibles  the  Pots- 
dan:  .sandstone  of  Lachutc,  Que,  or  other  well  kii'.wn  localities  along 
the  iiuirtjiii  of  the  I're-Cambriau. 

CoH!/?"»/iccai'c.- -Interstratiticd  with  thi>  iiiiarlzite  above  des- 
cribed are  beils  of  confrlomerate  from  a  few  inches  to  2^>  feet  in 
thickness.  'I'he  matri.x  of  the  contrlomerate  is  a  dolomitic  sandstone 
and  the  includeil  pebbles  are  limestone,  slaty  sandstone  having  its 
bedding  set  at  all  angles  with  the  lamination  of  the  matri.x,  quartz, 
and  occasionally  ^'ranite,  apparently  Laurentian.  The  pebbles  are 
usually  small,  an  inch  or  two  in  diameter,  but  occasionally  the.y  are 
as  much  as  2  feet  in  diameter  (Plate  ITT).     Many  of  the  limestone 
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pebbli's  iiiv  (.•r.v-lii'line.  Init   tlh  ->•  whii'li  nri'  not   iH-<-ii>ioiuill,v   larry 
fossils.      I'tidiT    llu'    iniiru>i' ip,-    tlw    miitrix    of    tho    conifloiiierato 

uinwar-i  to  li..  similar  in  all  .'--I'litiiil  n-i ts  to  tin-  ,|ol,, initio  no.liilp-> 

whi<ii  lii'f  fi'  inil  in  the  iiuiirt/iti'. 

Both  tin>  niiarfziti'  ami  conirlonicr:  an'  liitflily  nnlainorpliosi'i. 
Ki-i'rystalli/alioti  is  upiian  lit  in  tlio  iiiiartzilo,  and  cvidoiic-cs  of  folia- 
tion iind  iTiisliini?  an*  ol -i-rvabU'  in  both  rocks.  Atii.ospheric  erosion 
has  Riven  a  rou^rh  surface  to  tho  coiKjlonii-rato,  but  has  had  litllo 
effect  on  the  ipnirt/itt'. 

STHILTLIIAI-   lltl.ATlONH. 

I'lifSf  r...k-  t'irm  a  -irii's  of  d.'tached  liill-  \vhi''h  ar.>  ■<-Moin 
more  than  ■'•!»>  iVft  hik'h  .T  a  i.iupii'  of  niilo-  in  liMiRth,  and  most  "f 
then;  are  niiK'h  -niall'T  (Plate  I).  In  the  Kr.mnd  plan  they  are 
much  flattened  ellii'ses.  tlie  lonjier  axes  running  in  a  northeasterly 
direction.  In  structure  they  arc  -harply  fidded  anticlines,  sliphtly 
overtnrned  toward-  the  northwest,  t'ivins  u  Renernl  dip  to  tlx'  south- 
east of  about  :.">  .  Thiv  are  also  domed  so  us  to  give  a  pitch  of  1.""' 
or  iO"  to  the  noiilica.-t  and  southwest  near  the  ends  of  many  of  tho 
hills.  The  course  of  the  chief  ulai-iation  has  been  nearly  at  riRht 
annles  to  the  tr.nd  of  th.-c  ridges,  and  the  central  parts  of  5on:e 
of  the  domes  have  been  broken  away  l>y  the  ice,  IrtivinK  the  extreme 
ends  of  a  hill  pitchinfr  away  fron  each  other  and  separated  by  a  drift 
covered  interval.  Fii:-.  1  and  J  are  phuis  of  such  portions  of 
different  hills  prepard  Ir  ni  I'hain  and  compass  surveys  made  by 
Jlcssrs.  Maclyi  an  ami  Uo-c. 

The  Kiiuiour.i-ka  1-  -urround.-d  l.y  ti.c  Sillrry  formation.  The 
actual  contact  i-  rarely  exposed.  liU  the  Sill.-ry  i-  ''ound  on  all  sides 
of  the  K'amoura^ka  as  a  whole  and  in  many  places  between  the 
different  hills.  It  i-  also  l.iund  in  contact  with  the  Kamouraska  at 
all  places  where  the  contiu't  can  be  seen,  with  the  po-sjble  exception 
of  one  small  exposure  of  jp-eyish-brown  slate  throe-fourths  of  a  mile 
north  of  St.  Philippede-Xeri.  which  may  be  a  pari  of  tho  L'Islet 
formation. 

Faults  are  frecpieiitly  found  in  the  Kamouraska  runnintr  parallel 
to  the  beildinp,  and  the  northwest  sides  of  several  of  th  ■  hills  appear 
to  be  fault  faces.  The  faults  usually  take  place  in  the  conglomerate, 
which  is  evidently  "  weaker  rock  than  tho  quartzite.     Wliere  Sillery 
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i^  found  in  contaii  with  Kauioiirii^Ua  iit  tlio  cmls  (if  hill-,  the  Sillery 
dips  away  from  the  Kainoiira-Wii  in  all  directions,  suggesting  that 
the  loiitait  i-i  unconformable.  The  dellection  of  the  strike  of  the 
Siller;^'  in  such  cases  is  in  jilaces  from  lio'  to  •W°  near  the  Kamour- 
aska.  Further  evidence  of  unconformable  contact  is  also  found  ill 
the  dis<'ori!aMce  of  tlie  general  strike  in  the  two  formations.  As  a 
glance  at  the  map  will  show,  the  individual  exposures  of  the 
Kuuiouraska  have  a  treinl  somewhat  east  of  the  general  direct!  of 
the  length  of  the  formali.m  as  a  whole.  The  strike  in  the  Kainour- 
aska  is  usually  i)arallel  to  the  longer  axe-  of  tne  individual  expo- 
sures, while  the  strike  of  the  Sillery  agrees  nmre  closely  with  the 
direction  of  the  Kauiouraska  formation.  These  facts,  together  with 
the  greater  metaniorphisiii  of  the  Kamouraska.  seem  to  strongly 
suggest  that  the  ccuitact  between  them  is  uncunformable. 

MoOK   or    olilolN. 

The  (juaitzite  has  evidently  bad  its  origin  in  a  -andstone 
formed  from  the  waste  of  iiuart/.-bcariiig  rock*,  such  as  l.aurentian 
granite,  or  some  siliceous  sediment  derived  from  it.  The  ir.atrix  of 
the  conglomerate  appears  to  have  been  derived  in  part  from  the 
same  material  with  the  addition  of  carbonates  of  lime  and  magnesia. 
The  limestone  jicbbles  in  the  innglomerafe  are  jilainly  fragment^ 
derived  from  the  breaking  d.  \vn  of  a  bed  iif  liuiestone  of  earlier  age, 
the  nearist  occurrence  of  wi^idi  is  now  known  only  near  the  Straits 
of  Belie  Isle  on  the  Labrador  coast.  The  other  pebbles  are  not  char- 
aeteristi<'  of  any  local  formations,  anil  are  s,,  widely  varied  that 
their  soun-c  >aii  only  be  a  n.atter  of  conjecture. 

\(.K    Wn   (  olillKI.ATION. 

I'liliiontnloijiral  Kv'tihiK  f.—  'XW  fos-ils  obtained  from  the 
Kauiouraska  conglomerate  are  not  sutliciently  numerous  ,,r  distinc- 
tive to  clearly  determine  the  age  of  the  rock*  in  which  they  occur, 
and.  nuTeovcr,  all  are  taken  frcui  the  limestone  pebbles.  >fr.  I'eny 
E.  Kaymond,  Invertebrate  I'aheontologist  of  the  Geological  Survey, 
visited  the  field,  and  took  part  in  making  the  collection,  and  give* 
the  following  report  on  the  specimens  .ibtained' — 
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lleport  on  Fossils  from  SI.  I'hiUppe-de-Xtri,  Qiichic. — •  FoisiU 
collected  liy  J.  A  Urc--iT  iiini  1'.  K.  Hnyinond,  October  :!  and  4. 
1910:— 

1.   S))ecimens   from    tiie   liiiiertoiic   pebbles   in   tlie   eongloiiierate 
in  the  rid^e  half  a  mile  north  of  the  i-tation  : — 
Sallcrella  puhhcUa,  killings,  eomnion. 
Salti'iella  rid/o.su.  Hillings,  fairly  eoninion. 
Xisusia  e.f.  fislinala.  Hillings,  one  s|).^-iinen. 
Oli'iiellus  S|>.  ind.,  glabella  and  genal  spines. 

All  the  above  arc  forn:s  re-trieted  t..  the  lower  Cambrian. 

■1.  S|)eciiuens  from  limestone  pebbk><  in  thf  eongloiiierate  in  a 
ridge  \\  miles  north  of  the  station: — 

S'llti'rclta  i>\drhfUa,  15illing>,  roninon. 
lllacTtus  sp.  ind. 

■  These  fossils  were  iKJt  found  in  tin'  -anie  pebble.  Salterella 
pulcliflla  is  known  from  the  Icjwer  Cambrian  only,  while  no  species 
><i  lllaiiiuti  has  beiMi  deseril)eil  from  strata  older  tlian  the  lieeknian- 
tuwn.  The  spei'iinen  identitietl  as  an  IlUi'iutfi  is  a  very  small  and 
perfect  cephaloii  which  cannot  be  referred  t"  any  described  species. 
It  is  a  primitive  form,  with  narrow  glabella  and  nearly  marginal 
eyes,  anil  possibly  is  generii-ally  distinct  from  llhuinis.  Dr.  I'lrich 
informs  me  tliat  he  tinds  the  <ame  or  a  very  similar  trilobite  in  the 
Ozarkiaii  of  Missouri,  in  the  upper  part  of  tlie  range  of  Dikeloce- 
phahis.     This  woul''  ite  that  the  cciiiglomerato  contains  pebbles 

.>f  the  same  series  'n  the  conglomerate  at  Point  I/'vis  and 

l!ic,  which  contain  ii  .s  fcis-ils  ,,f  upper  Cambrian  age.' 

Slialiiiraiililcal  EcUh'nCf. — The  Kaniouraska  formation  is  here 
-tratigraphically  lower  than  the  Silkry.  and  is  very  i)robably  separ- 
ated from  it  by  an  unconformity.  In  the  county  of  Heauce  (lot  14, 
range  IV,  of  the  township  of  Brougliton).  TO  miles  south  of  Kaniour- 
aska, there  is  a  small  area  of  this  conglomerate  surrouniled  by  rocks 
of  the  L'l-let  fonnation,  which  is  considered  tn  conformably  under- 
lie the  SilliTV.  At  the  Beauce  occurrence  the  i-ontact  is  overywhers 
drift  covered,   and   its   el  er  cannot   be   seen.     No  fossils  were 

found  at  this  occurrence. 


4!>44 
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Previous  Opinions.— These  rocks  were  considered  by  Logan '  and 
Richardson '  to  be  equivalents  of  the  Potsdam  and  to  be  benc^ith  the 
Sillery.  then  considered  of  Calciferous  age.  On  the  other  hand 
ElU*  and  Fletc-her*  regarded  them  as  lenticular  masses  within  and 
belongin  to  the  lower  part  of  the  Sillery.  They  also  considered  the 
Sillt-ry  a  late  member  of  the  upper  Csmbrian. 

Conctusions.-lnasmnch  f-  the  rabbles  of  the  conglomerate 
are  of  several  different  kinds,  and  as  it  occurs  over  so  long  an  area, 
it  seems  impossible  to  regard  this  conglomerate  otherwise  than  as 
marking  an  erosional  unconformity,  and  thus  indicating  a  time 
break  in  the  deposition  of  these  early  sediments.  The  period  in 
which  the  time  break  occurred  cannot  from  present  evidences  be 
determined.  If  the  Sillery  be  regarded  as  the  latest  member  of  the 
Cambrian  system,  the  unconformity  may  occur  either  at  the  base  of 
the  upper  or  of  the  middle  Cairbrian.  But  if.  as  seems  probable, 
there  is  a  discordance  in  bedding  between  the  Kamouraska  ind  the 
Sillery.  these  conglomerates  and  quartzites  could  be  less  rep.onaHy 
regarded  as  basal  members  of  the  upper  Cambrlnn  than  as  portions 
of  ♦he  middle  or  lower  Cambrian,  the  pala-ontological  evidence 
favouring  the  former. 

L'Islet. 

DISTRIBUTION. 

The  A^-.et  formation  occupies  a 
central  part  of  the  district  in  a  direction  roughly  parallel  to  the 
St  Lawrence  river  and  generally  from  8  to  12  miles  from  it.  The 
formation  is  exposed  for  a  breadth  of  i  to  S  miles,  and  is  best 
developed  in  the  county  of  L'Islet.  It  occupies  the  central  and  most 
deeply  eroded  portion  of  the  middle  upland. 


belt    running   through   the 


LlTHOr-OGICAI.   CHARACTERS. 

The  rocks  of  this  formation  are  black  or  dark  grey  schists  and 
quartzites.  The  schists  frequently  show  iron  oxide  on  the  joint 
planes  and  contain  scattered  grains  of  pyrite.     In  the  thin  section 


•QeoloKT  of  Canadd,  1B63,  pp.  234-5,288. 
•Report  of  the  Geological  8u 


1887. 


•Report  of  the  ueoiog.cai  |uryey.  Canada,  ^^■^4^%l^^  ^^  ^J|%V^, 
•  Annual  Report  OeoloRical  Sorvey.  Canada,  Vol.  Ill,  1  art  iv,  pp.  o/-o. 


'  Summary  Report  on  Explorations  in  Nova  Scotia,  1907,  p.  4. 
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they  show  principally  quartz  in  small  grains,  shreds  of  mica,  giains 
of  iron  ore,  and  some  dark  decomposed  products,  possibly  chlorite, 
formed  by  tiie  alteration  of  mioa.  Thiy  «re.  therefore,  ferruginous 
qiiartz-niicu  schists. 

The  quartzite,  which  forms  interleaved  masses  within  the  schistB, 
is  somewhat  darker  in  colour  than  the  Kamouraska  quartzite,  but 
to  the  unaided  eye  shows  only  quartz.  l!,v  the  aid  of  the  luicr..- 
scoi)«,  it  may  bo  ^een  to  contain  besides  rounded  graiiid  of  <iuiirtz, 
grains  of  feldspar  and  shretls  ol  colourless  mica.  Quartz  grains 
have  been  enlargeu  I'y  secondary  silica,  and  so  have  taken  inter- 
locking forms  with  sinuous  ouiiines. 


ST[li;CTLli.M,    llKLArlnN^. 

liiteinal.—Jhc  rocks  of  the  L'Islet  formation  have  uudi.rjrone- 
intense  mechanical  deformation,  the  schists,  of  course,  being  more 
readily  deformed  than  the  quartzite.  The  schists  are  generally  tiucl.v 
foliated,  and  so  crumpled  and  corrugated  as  to  give  intricate  tniius 
on  a  weathered  or  polished  surface  (I'lates  II  and  VI).  Minc«r 
faults  are  apparent,  and  greater  ones  probably  esi-^t  in  the  forii::i- 
tion.  Quartzite  often  appears  in  masses  of  a  few  hundred  fci  t  m 
length,  having  an  approach  to  a  lin-^ir  arrangement,  >ugge5ting  that 
they  may  be  parts  of  original  brci^,  perhaps  of  irregular  tbicluu-s-. 
which  have  l)een  broken  an<l  separated  by  faulting. 

External. — The  L'Islet  is  not  found  in  contact  with  the  K'ainmii- 
aska,  unless  in  one  doubt^'ul  occurrence  near  St.   Philippc-.i.-Ncri 
Its  relation  to  that  formation   i=,  therefore,  not  known,     ilowrvor. 
it  distinctly  underlies  the  Sillery.     This  can  be  well  seen  in  -.v.ral 
places  on  the  Ivlslet  road,  near  St.  Cyrille.  and  also  2  or  :'.  mi!,-. 
northwest   of   St.   Marcel.     In   these   places   there   is   no   di-cniilil. 
difference  in  the  attitude  of  the  beds  nor  other  evidence  of  n  tin;.- 
l.reak  between  them.     The  change  from  one  fninaiti..n  to  the  .ahi-r 
is  marked  by  a  transition  zone,  consisting  of  a  saccession  of  alternat 
in-  beds  of  grey  L'Islet  schists  and  red  or  preen  Sillery  slater.    They 
share  in  the  same  folding  and  arc  thought  to  be  conformable. 

Near  St.  Maglolrc.  the  .-nly  place  where  an  exposed  <'ontact 
with  the  Talon  formation  Ikw  been  f..und,  the  Talnn  is  intrusive 
through  the  L'lolet. 
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MOllK  UK   ORH.IN. 

Th«  iiiateriul-  of  which  the  rocks  of  the  I/IsV-t  forn.atioii  are 
composed  are  grains  of  quartz,  sericite  probably  representing  feld- 
spar, and  a  muddy  cement.  Tliey  indicate  a  shallow  water  deposit 
at  some  distance  oflFshoro,  such  as  miprht  be  Turnished  by  the  neigh- 
bouring rre-Cambriaii.  ■•r  pos-ibly  by  earlier  Palaozoic  ro<'ks  <lerived 
from  then:. 

u;k  ami  hiriihi.ation. 

On  a  map'  of  the  southern  part  of  this  district,  the  late  R.  W. 
Ells  separated  the  L'fslet  from  the  Sillery  by  a  line  said  to  indicate 
the  boimdary  between  "  upiier  and  lower  Cambrian.'  The  report' 
by  which  the  map  was  accompanied,  however,  shows  that  it  was  not 
intoniled  to  designate  the  rocks  as  lower  Cambrian,  but  as  a  part  of 
the  upper  Can;brian  lower  than  the  Sillery,  or  as  a  lower  part  of  the 
Sillery  which  it  was  convcuiciit  to  refer  to  separately.  With  this 
interpretation  of  their  relation  to  the  Sillery,  the  results  of  the 
present  investigation  fully  agree.  I!ut  as  these  rocks  (>ccupy  a  eon- 
~iderable  area  in  tlii-  rlistrict,  and  farther  northward  are  largely 
developed  where  the  typical  Sillery  rarely  is  found,  it  seemed  more 
convenient  to  treat  them  ;is  a  unit.  The  formational  name,  L'Islet. 
is,  therefore,  proposed,  fruin  the  co\inty  in  which  they  are  best 
developed  in  this  district. 

The  LTslet  in  itself  offers  no  criterion  fur  deleriiiining  its 
actual  age.  It  was  evidently  deposited  in  the  earlier  part  of  the 
period  in  which  the  .Sillerj  was  forn:cd.  and  must  depend  on  the 
evidences  furnished  by  thai  formation  to  establish  its  actual  age. 


Silvery. 

DISTRIBUTION". 

The  Sillery  occupies  a  greater  area  than  any  other  -olid  forma- 
tion in  the  di-trict.  It  extends  along  the  St.  r.awrence  river  through- 
out the  length  of  the  district  mapped,  and  has  a  breadth,  including 
Kamouraska,  of  7  miles  to  IT  miles.  Along  the  southeast  n.argin  of 
the  I/Islet  the  Sillery  also  appears  in  small  outliers  which  are  in 
places  too  small  to  be  shown  on  the  map. 

'N.E.   \   shoct    (Quebpf   shoot)     Kastprn    Townships   map.      (!('(ilo)!i<  .1' 

Survey.    Canada,    1887.       ,      ,      ,    „  r  y     iii     iv  <s  \   isi,-     P.rt   K 

"  .\nnual    Keport,  (ionloKKal   Survey,   Vol.   HI.   (N.S.^    ISS,.    1  ,irt    h . 


UKCON'XAISSA.Nf  1-.    Ar.i>N<i    X.T.I!.,    SOI  Tllhlt.N     IJUl;. 


23 


LITHOLOGU  Al.   CilARACTKKS. 

Tliu  rucks  of  tho  SilliTV  fciriiintii>ii  arc  ^aiiilstoiics  and  -late:'. 
The  saiidst'iiic  h  usually  jTroeii  or  buff  culourtMl,  but  Hometiniea  red. 
It  is  of  ine<liuni  texture,  but  o<-casiou:.lly  bwunii'^  coarse,  the  grain? 
lacing  us  iiiucb  a-  half  an  im-h  in  diameter.  The  dominant  mineral 
is  iiuart;:,  though  feldspar  i-  an  imiKirtant  constituent.  In  thin 
section,  the  feldspar  grains,  which  are  connnonly  idapioclase.  are 
exceeiiinply  fresh  in  ai>|icarance.  Tlic  cementing  material  consists 
of  chlorite,  dol'-mite,  and  -"me  indi-tinct  se<'ondary  material,  (irains 
of  loucoxcne  are  comiii...ii.  Tlic  ruck  i-  an  ark.isc  rather  than  a  true 
sandstone. 

In  coh.ur  the  >inlc-  arc  red  ..r  urccn.  and,  frequently,  arc  mottled. 
They  have  a  fairly  di-tinct  cleavage  and  are  (H-casi(.naily  used  a.s 
rooting  material.  I!y  the  ai^l  of  the  microscMpe  the  slates  are  found 
to  consist  of  feldspar,  quartz  in  -mall  grains,  seri. 'te.  and  in  the 
green,  al  lea-t,  chlorite  In  the  red  >lates  there  is  an  amount  of  red 
oxide  of  iron  in  -mall  grain-,  which  gives  liie  rock  its  colour.  The 
red  ?late?  of  the  Sillcry  ditl'cr  from  tlu'  black  schi-*s  of  the  L'Islet 
principally  in  the  oxidation  ..f  tl»"  iron  ore.  the  ditTerei<'e  in  cleavage 
between  them  being  probably  due  to  the  varying  degree  of  dynamic 
metam..v|)hi-m  in  tli<'  localitie-  in  which  they  occur. 


>Tlll     TlKAl,   IIKI.ATIONS. 

/(i^ /(lu/.— rortions  of  the  Sillery  fornnition  have  been  greatly 
def.irn-.ed,  while  in  other  parts  it  has  been  much  less  disturbed.  The 
great  fault,  previously  described,  apiiears  principally  in  this  forma- 
tion and  sn;aller  transverse  faults  are  frequent.  The  rocks  are 
generally  folded,  and  near  the  St.  Lawrence  they  have  a  general  dip 
to  the  southeast  whbdi  i-  probably  due  to  folds  overturned  towards 
the  northwe-t.  Sue'  '.Ids  can  occasionally  be  seen  along  the  shores 
of  the  St.  Lawrenc.^.  For  a  few  niilo  east  of  the  great  fault,  espe- 
cially in  the  nonhcrn  part  of  the  .iisfrict.  ihe  rocks  are  fairly  uni- 
form in  position  and  are  only  moderately  folded.  Hut  near  the 
L'Islet  the  Sillery  is  like  that  formation,  more  irregularly  folded 
and  disturbed.  The  argillaceous  rocks  of  tlie  Sillery  are  referred  to 
as  slates,  while  those  of  the  L'Islet  have  been  called  schists,  because 
in   the   typical   part   of   the   Sillcry   tho  cleavage  yields   large,  even 
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plates,  while  in  the  L'Isl,.t  the  fulding  lu.s  hofii  so  iiitonso  ami  so 
irregular  that  unit'oriii  plato^  of  any  con-idorahle  size  can  rarely  he 
obtained. 

/.'x/erna/.— The  relations  between  the  Silhry  and  the  Kainour- 
aska  formation  have  been  eUewhero  diiciisscd.  Also  It  has  been 
already  stated  that  the  Sillcry  is  apparently  conformable  with  the 
underlying  L'Islet,  and  that  the  difference  in  dfjfreo  of  met;iiiior- 
phism  between  the  L'Islet  and  the  less  altered  parts  of  the  Sillcry  i< 
presuu:nbly  due  to  their  position  relative  to  the  principal  axes  of 
folding. 

The  Talon  intrusives  have  cut  the  Sillery  very  <li3tinctlj  This 
is  well  «hown  near  the  St.  Marcel  roul.  in  the  township  of  I^verrier. 

The  conglomerate  at  the  base  of  the  Pohenagamuk  fom:ation 
contains  pebbles  of  Sillery  sandstone.  It  is,  therefore,  safely  con- 
cluded that  the  Sillery  underlies  the  Pohenagamuk,  and  that  there 
is  an  erosional  unconformity  at  least  between  them. 

MoDK   OK   olilcMN. 

The  remarks  made  '.mlrr  this  titl»-  in  r€>Kard  to  the  LTslet 
formation  apiily  iw  well  to  the  Sillcry.  The  materials  of  which  both 
are  composed  were  d(iu!)tless  derive<l  iirinc'-ally  from  the  detritus 
of  the  Pre-Cambrui  r  cks  at  or  near  the  northwestern  boundary  of 
the  Sillery.  Tiie  >..••  ■:cr  oxiilation  of  the  iron  in  the  Sillery  than 
in  the  L'Islet,  which  produces  the  difTerenco  in  colour,  suggests 
shallower  water  or  more  pnjbahly  an  o-;cilIatins  coa^t  line  in  Sillery 
time,  rather  than  a  ditTcronce  in  original  composition. 


ACK    \NI)  (  OIlRKt.AlloN. 

The  Sillery,  togetiicr  with  the  Levis  forniation.  which  'i  found 
in  the  western  part  of  the  area  covered  by  this  map-sheet  bu.  within 
the  uncoloured  portion.  forme<l  the  (Juebee  flroup '  of  Logan  and 
Billings,  which,  owing  to  eomple.\it,-  of  structure  and  peculiarities 
f  their  fossils  found,  was  separated  from  other  rocks  that  were 
probably  contenitioraneous  with  them  in  other  parts  of  the  St.  Law- 
rence basin.  They  were  supposed  to  be  of  Calciferous-Chazy  age, 
and  the  Sillery  was  at  first  thought  to  be  the  younger.    Subsequently 


'  0*oIogy  of  Canada.  1883. 
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tho  l*'\\i  wa-  fuiiii'l  on  fi>«-il  ovidniio  to  1«'  "t  liitiT  hko  tluiii  tlie 
Sillery. 

In  ISSB,  ( '.  Tj,|,W(irlh.'  t'rom  a  study  nt'  tlio  •'o--il  ciTitour-  lU  li'f- 
iniiiod  the  ajje  of  the  I/'vis  to  he  ' 'alcitiroii-  i  Iiot'kiiinntownV 

In  18S7,  I{.  \V.  KU-.-  in  a  i.port  on  th.-  nrtal  fj<vploj;y  of  ih  ■ 
northeast  quarter  shoot  of  tlie  Kaslirii  Town-hips  map,  classod  the 
Levi*  as  early  Ordovieian  and  tlio  Silli-ry  a>  late  upper  Canilirian. 
The  determination  wa*  haseil  largely  on  -tratiirraphie  ground-*,  sup- 
plemented liv  the  evidiHi'o  of  a  fow  fo-sii-i,  ehietly  of  the  Sf^nus 
obolus,  whieli  are  found  on  iho  Ktdiemin  river  near  St.  Anscln'.e. 
Sinee  that  date  there  iia>  liecu  ii.i  -pieltie  invi'-iit^ati^in  of  the  nge 
of  tliis  formation  on  a  reniomd  -cale. 

Tlie  results  of  the  present  reeonnai-sance  eontlrm  Klls'  deter- 
mination that  the  Siller>'  un<l(rli<s  tlii'  I'.henafianiuk  at  llio  south- 
east, and  adds  that  a  time  hieaU  oienrred  hetweeii  the  two  forma- 
tions. 

Pohenagamuk. 

ONTKIllLTIoN. 

In   a  general   way   the   Pohenagamuk   iMrmatiou   eoincides   with 

the  iihysiographic  division  of  the  St.  .lohii  -lope.   It  upies  a  belt 

running  along  the  southeastern  margin  of  the  distrift  throughout 
its  entire  length.  It  luis  a  fairly  uniform  hreadth  of  7  or  'i  miles 
in  Queboe.  an<l  "Xteiids  btyond  the  international  boundary  line  into 
the  State  of  Maine. 

I.lTlloI.ocac.U,  (  ll.Mi.M  TKIIS. 

The  I'oheiiagamuk  forii'.ation  consists  of  dark  grey  or  black, 
"raphitie  slates  which  are  calcareous  in  |)lace-,  and  are  occasionally 
iterstratitieil  with  magnesian  sandstones.  Tin  re  is  also  a  con- 
glon'.eratc  at  the  ba-e  of  the  formatioi'.. 

The  .slates  are  soft  and  finely  lis^iIe.  In  places  they  contain 
small  lenticular  n-.asses  of  grey  liu.e-lonc.  scMom  a  foot  in  breadth. 
In  such  cases  the  enclosing  slates  are  themselves  somewhat  calcar- 
eous. On  the  faces  of  joint  planes  a  little  iron  oxide  is  commonly 
found.  The  slates  are  casib'  distinguished  from  the  LTslet  by  their 
greater  softness.     In  the  thin  section  they  sliow,  in  order  of  relative 

'  Transactions  of  the  Roval  Socipty  of  Canada.  181*6. 

'Annnal  Eeport,  Geological  Survey.  Canada,    1887,   Part   K.  pp    Gi-fis 
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iiluiinluuic.  ilil.,rii<'.  iiiiL-ci.vitM  (»iri(itc).  i|iiiiil/.  iiii<l  t'.'M-|i.ir.  ^iini 
uri'  "-loudpil  liv  -iinall  Krains  nr  -|H'<-k-  cil  i:r:i|>liit.>  jii.l  natfiietite. 
Till?  saii(l>toii.-  an-  filiUpathi^-.  and  Imally  ((.riiaii.  ifraiiis  of 
-•■••'■lularv  i|..!iiiiiiii . 

rill'  iMPiitrl.iiifiatc  .on,!, I-  i>|  ■!  nuiirix  nt'  ilir  -Ijti-  cunlaiiiiiitf 
|M'lil)li>-  similar  in  <-iini|p.witiiiii  ami  -tiiiitiiri'  li>  tiu'  Sill.rv  -ainUtunc 
J'ri.iu  whic'li  iliiv  liavf  ilnnbtlcs-i  Ix'iii  iliTivcd.  Otlicr  imIiIiK-.  cliicriv 
"i  i|uarl/(  and  i|u,irt/.iii-,  arc  al-u  I'minil.  whii'li  a?ri->  in  ■■iniraptpr 
"itii  tin-  I.'I-l.t. 

Till'  I'l'lifuaj-Mnnik  -lati'-  iirc  crnniplcd  and  n.nt'Tti.l  in  ]>lacos, 
and  have  i\  iilrnil.v  liriMi  -uli.ji-i-tcd  In  inlcn-c  rruional  pr('<-iiro. 
SiriiiKir-  nr  -Imii  vein*  of  <|inirt/.  and  calcitc  intiTunuii  :ir.>  ronn- 
incnl.v  devidiipcd  in  places  nf  nnidi  distnrl)aTicc. 


-rm  <  11  i!M,  iii-.i.Mii)N>. 

Iiih  iii'il.  U'hiT,.  till'  rocks  have  Incn  c(iiiiprc--c/i  ti'  ii.  different 
dirci'tiniis  tlicir  altitude  is  locally  irre^'iilar.  liiit  lliev  ccni-rally  dip 
at  rafliiT  liiiih  anul's  in  the  -oiuheast  in  the  soiithen.  part  of  the 
district.  In  tin-  coniiiy  ol  Kaiiioura-ka  they  arc  Ic--  -harply  folde<l 
and  -liow  a  yi'iieral  aiiticliiiiil  siric-tiirc.  dipping  more  -tceply  on  the 
northwest  uriii  of  the  anticline. 

The  coiiL'loiiieratc  i~  exposed  in  placi--  alon^  tlic  northwest 
niaririu  of  the  forn.ation.  Also  on  the  road  between  St.  I'aniphile 
anil  St.  A<lell)crt  it  is  o.\po-ed  for  a  hrcadth  of  T.'iit  teet.  \,liere  tho 
averaife  dip  i-  "-ii  .  JJut  tlii-  i..  apparently  on  or  lu'ar  tlii'  axis  of  an 
anticline,  and  -i'  doe>  not  afford  a  means  of  cstiniaTinir  it-  rhicknt'^s. 

A'.i7f'///';'. --'I'he     I'olienafiaimik     forniation     doo~     :>ot     i;oie,c     in 

ilact  with  the  Kanionraska.  or  show  any  direct  cvidi'iice  of  their 

relative  positions  aiid  ai;is.  It  overlies  the  Silley  and  T.'l-let  nncon- 
fcrnialdy.  as  i-  -hown  l>y  the  character  of  the  ba-^d  conirlomerate. 
The  fact  of  its  l)ein«-  in  contact  with  each  of  tliese  forniations  indi- 
cates that  tho  Sillery  had  been  folded  and  eroded  in  places  so  deeply 
as  to  uncover  the  L"Islet  before  the  I'ohcnairamuk  was  deposited. 

Its  contact  with  the  Tahm  was  not  found  in  the  di-trict,  owinp 
to  the  heavy  .•.pvcrin;;  of  drift  and  the  wooded  nature  of  the  country. 
But  a  fi'w  miles  farther  southwest,  the  Pohena^'alnuk  is  cut  by 
intrusives  of  the  Talon  type. 
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M<ii>i;  iiK  uitii.is. 

1  111-  I'liluijiiuiiiiiiik  \n.iy  Ih'  riniinli'.l  ^i-  m  (li'po-it  ni  (irfTihore 
-ilt  with  iMtfrliiiritialol  .-iiii<lstoiif.  SiiiuU  Imilic-  ,i(  liiin"!.toii(>,  atiil 
tli<'  tai-t  tluil  till'  -lit-  iiiiin«<li;it<l,v  :iiirMiiinliim  tlicni  iin-  >Miin.'wli;it 
■  ■:ili';ir>'nii-.  -iii!f.'«'-t  that  tiny  wfr.'  (Ii|i..~iiii|  in  wati-r  ^oiiicwliat 
iU'i|).r  tlian   lliat   in  wliidi   flic  Siilrrv   lurti  alion  ni-iiiiiuilati'i|. 

'I'lii'  r.iiidlMii  iiatf  at  till'  l>a-i'  of  tlic  rnliinanaiiiuk  iiiciicatt>~  a 
-hurt'  liiif  nil  whiili  |ii-lilili-^  friiiii  l.i.tli  tlic  Sill.T.v  anil  tin'  (.'I-h-t 
lortiiaii(.ii-  wii-<'  ^triwii,  tli<i^i'  Iroiu  tli>'  Silliry  l.tiii«  appiircntly  in 
'.TfatiT  ahiiiiilu'iii'.  'I'lic'sc  tttrc  (■iicln-ti!  in  tin  -ilt,  wiiii-h  luinpuseil 
lilt'  fjri'atiT  part  o''  th  >  t'oriiiatinii.  aini  which  wa-  pi-nljaMv  iI'tIv-.I 
in  trreat  iiica-iirc  t'p'ir.  the  detritus  of  tiii'  I'n-Cainhrian  shore,  with 
the  aililitioii  of  (li^intiKratid   inatiTial  of  tin-  Silliry   ainl   I.'Isict. 


t  , 
f  i 
i  "• 


Vi:     \Mi   (  oltliKI.MIoS. 

Ill    till-    -oiithiTn    part    of    the    lii-lrioi    iho    rohon;i>:aiiiuk    wa- 

'  la 1  liv   K11-'  a-  iipiivaleiit  to  the  Kanihain  -erie.-.  (lower  Trenton  I. 

•I.  l{ieharilsoii  "  reijardeii  this  fornintioii  as  Silurian  and  as  eqiiiva- 
lent  to  the  same  roeks  with  which  K'l>  ha-  con  pired  it.  Hetweon 
l\u'  time  of  Ilieluii'dsoiiV  .ork  and  that  of  tOI-  a  laruc  area  to  the 
-outh  of  tlii<  di-lriet  which  wa-  formerly  ihoii;.dif  to  lie  of  Silurian 
a£;c  iiad  heen  found  to  he  older;  miieh  of  it  Trenton.  'I'lh-  correia 
tioii-  !iy  Kiehard-oii  and  KIN.  then-lore.  ?eeni  to  iiitree,  and  the 
evidence  ohtained  in  the  present   inve-tiiration  lo  e-  to  -iipport  them. 

The  I'iiheiiayamiik  appears  to  he  ideiiti'.i!  lU  litholoL'-ieal  char- 
acter and  ill  siratittraphii'  position  with  the  lower  TriMitoii  (U  ■''.'! 
of  t|;e  s,,iitliia^t  and  soiithwi-t  ipiarter  -li.cts  of  the  I'la-tern  Town- 
-hip-  map.  and  with  thi'  .MenM  .iremaiiou  -hite-  of  ('.  11.  lliehanl-on  in 
tlio  Stale  of  Veniuiiit.  In  fact  it  ha-  hc.-r.  tr.eed  alnio-t  eontinu- 
eiisly  from  thi-  district  to  the  State  of  Vermont,  some  di-taiiee 
south  of  the  inlirnational  hoiindary  line.  The  ha-e  of  the  forma- 
tion wherever  fmind  thnuii-dioiit  this  di-tance  i-  indicated  hy  a  coii- 
^tlumerate  earryinp:  pohhles  of  Sillery  or  LTslet.  .\t  Tasth?  hrook, 
in  the  county  of  Staiisteaii.  ahout  l.'o  miles  --nthwest  of  the  city  of 
Quebee.  an  ahundant  irraptolit.    fauna  occurs  in  the  K  .riiliHiii  shites 

'  Op.  oit. 

'fi.oloKV  of  Canada,  1869. 

'Report  of  the  Vermont   State  (lioloKist,   1907-8,  p.  27li, 
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a   few    t'lct   uliovo    tlio   ifiiKl.iiiicnito   which   is   at   their  base.     The 
fossils  have  been  d  'toriiiiii«-.l  \,y  Ami '  as  lower  Trenton. 

North  of  the  iiresont  tieil  Bailey  anil  Mclnnes^  foiinil  tln' 
sedimentary  series  forniinp  Mount  Wissick,  in  New  Brunswick,  to 
be  of  Silurian  nielderberp  ami  Niagara)  nge.  This  was  established 
on  pal«ontologieal  evidem-e.  and  the  underlying  Oaspe  series  was 
traced  southward  to  the  vicinity  of  the  northern  boundary  of  this 
district.  A  contact  between  the  two  forn'.ations  has  not  been  actually 
determined  either  in  the  lielil  ol'  Messrs.  Bailey  and  Mclnnes  or 
our  own.  A  few  days  were  spent  by  us  north  of  the  area  coloured 
in  the  accompanying  map,  liut  the  country  immediately  north  of 
Lake  I'ohcnagamuk  lieing  tliickly  wooded  and  generally  drift 
covered,  no  satisfactory  detinitiun  of  the  limits  of  these  formations 
wa.-i  obtaineil.  Along  the  eastern  part  of  Lake  Temisoouata  tliv 
rocks  regarded  as  Silurian  ((Jaspe)  are  arenaceous  slates  or  slaty 
sand-tones  interbedded  with  thinner  beds  of  rather  hard  black  slates. 
.\t  Baker  lake  much  the  san.e  conditions  were  found,  while  at  Long 
lake  the  same  rocks  are  found,  but  the  relative  proportions  are 
reversed  and  the  slates  predominate.  The  slates  at  Long  lake  do  not 
show  any  of  the  calcareous  spots  and  bands  th.it  are  common  in  the 
I'ohenagnmuk,  but  these  appear  very  plainly  in  Niger  brook,  4  miles 
east  of  the  outlet  of  Lake  I'ohenagannik,  Otherwise  the  rocks  are 
veiy  similar  in  appearance,  and  suggest  that  there  is  a  transition 
rather  than  any  nbrujit  I'ontait  between  the  two  stipposedly  different 
formations. 

Bailey  and  Mclniie<  suggest'  that  the  Itoundary  between  these 
foriiuitions  may  be  near  the  foot  of  Lake  Pohcnaganiuk,  and  our 
own  findings  do  not  enable  us  to  determine  its  position  more 
dctinitely. 

In  the  absence  of  fossil>,  except  at  widely  distant  places,  cor- 
relation must  deiiend  principally  on  lithologic  and  stratigraphic 
evidences.  By  the  aid  of  the  conglomerate  at  the  base  of  the 
I'ohenaganuik.  it  may  be  safely  correlateil  with  the  Famham  of 
Klls*  (lower  Trenton.  1>  :!")  and  the  Memidirenuigog  slat<'s  of  ('.  11. 


'  Annual  Report,  Geological  Survey,  Vol.  VII,  1894,  Part  J.  Appendix. 
•Annual  Report,  aeoloKieol  Survny,  Vol.  V,   1890-91,   Part   M. 
'  Op.  tit.  pp,  8  and  9. 
'  Op.  cit. 
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Kichurdson '  in  Vennout,  with  wliioh  it  i?  c'litiiiuou.-.  From  tin- 
vieiiiity  of  Lake  rolicnagamiik  to  northern  Vermont,  a  distance  of 
350  miles,  these  rocks  form  a  continu-ni?  terrnne  which  is  strikingly 
uniform  in  ita  litholopic  composition  and  rest*  uneonforraably  on 
Cambrian  of  tlie  Sillery  or  L'Islet  liori/n!.  The  possibility  of  cor- 
relating this  with  the  I^vi'i  is  a  prohl.'in  i't  further  investigation. 

Talon. 

DISTRIBUTION. 

The  Talon  formation  occupies  an  area  approximately  4  by  10 
miles  in  the  townships  of  Talon  and  Loverrier.  and  several  small 
areas  in  the  townships  of  Rolette  and  Kou.x.  a^  well  as  the  Moose 
Mountain  area  in  Cranbourne  which.  altliouf.'li  I'Utside  of  the  field 
of  this  reconnaissance,  was  traversed  in  view  oi  the  possibility  of  its 
producing  asbestos.  Five  small  hills  composed  of  rocks  of  somewhat 
similar  character,  which  occur  between  St.  Anselme  and  St.  Lazare. 
in  the  comity  of  Bellechasse,  also  probably  belonp  to  this  formation. 
The  main  part  of  this  formation,  however,  occurs  near  or  at  the 
■'■oiitaot  below  the  Sillery  or  L'Islet  and  the  Pohenagamuk. 

I.ITIIOLOOICAI,  (  II.\K.VC  TKRS. 

The  rocks  of  the  Talon  fcmation  con;^ist  of  diabase,  pyroxenite, 
and  peridotite,  the  last  being  altered  in  places  to  serpentine.  Small 
veins  of  asbestos  (chr.vsotile)  occur  in  -erpentiue.  and  in  the  thin 
section  renuiants  of  olivine  and  pyroxein'  ory-^tal-  appear. 

A  very  large  part  of  the  formation  consists  of  diabase,  which  is 
jrreen  in  colour,  of  medium  texture,  and  is  cenerally  marked  by  veins 
and  nodules  of  epidote.  A  specimen  con-iderod  typical  of  the  north- 
western inarpin  of  the  area  in  Talon  was  tukeii  ou  lot  .I.  range  VI, 
of  that  township.  In  the  microscopic  section  it  -bowed  a  fine  texture 
and  diabasic  structure,  with  remnants  of  crystals  of  plagioclase  and 
pyroxene.  The  principal  part  of  the  rock.  Idwovit.  has  been  altered 
to  epidote  and  allied  decompositiciii  i)roducti.  .V  secuid  specimen 
from  the  central  part  of  the  same  mass  wa-  fnuud  to  be  much  coarser 
in  texture,  hut  otherwise  presents  the  same  rharacters.  These  speci- 
mens  are   indistingnishablc   from   the   aher^'d   diaba-=cs   of   Adstock. 

'  Op,  eit. 


.[ 


:50 


l.Kdl.m.H  AI.    SlUVtV,     (A.NAKA 


Orford,  ami  other  hills  of  the  serpentine  belt  in  southern  Quebec. 
Near  the  southeast  edge  ot  the  Talon  area,  pyroxenite  and  peri- 
dotite,  both  much  altered,  are  found.  A  similar  succession  of  rocks 
is  to  be  found  on  cros-inp  Jloose  or  Cranbourne  mountain  from 
northwest  to  >or.theast.  In  the  smaller  'areas  dabase  was  the  only 
rock  found. 

>Tlil  (  Tl  KM.   RKI.ATIilNS. 

J  he  rocks  of  thi>  Talon  formation  are  somewhat  ><-hi«toiL-  in 
phu'es,  showing  tluit  the  folding  processes  by  which  the  adjacent 
sediments  have  l«'cii  >o  greatly  defonno<l  have  affected  thi<  forma- 
tion also,  though  to  a  much  less  degree.  The  elliptical  .mtlines  of 
the  separate  areas  arc  doubtless  due  in  part,  at  least,  to  this  regional 
compression. 

In  relation  to  the  elder  formations,  the  Talon  is  found  to  be 
intrusive  wherever  the  contact  is  exposed.  Near  the  voad  leading 
southeast  from  St.  .Marcel,  in  the  township  of  Leverrier.  the  contact 
of  the  Talon  <.  ith  the  Sillery  is  well  shown.  There  is  a  very  distinct 
breccia,  consisting  of  fragments  of  Sillerj-  slates  in  a  matrix  of 
diabase.  In  the  township  i<i  Uoux,  dykes  of  diabase  cut  the  L'Islet 
strata  near  a  snutU  bo-s  of  former  rock.  The  actual  contai-t  of  the 
Talon  with  the  Pohenaganuik  has  not  been  found  in  this  district, 
owing  to  the  heavy  cdvering  of  drift,  l)ut  Cranbourne  nuiuntain  is 
distinctly  intruded  between  Sillery  on  ilie  northwest  and  Polieuaga- 
muk  on  the  southeast.  In  the  southwestern  part  of  Quebec  the 
essentially  similar  serpeiitiue  belt  is  found  to  be  intrusive  in  rocks 
of  Silurian  age.  and  is  apparently  later  than  early  Devonian. 

The  Talon  is  not  in  I'lmfai't  with  any  younger  foruuitioii  exi-ept 
the  Pleistocene. 

MnDK   (IF   (J11U;1N. 

The  rocks  if  the  Talnu  forunuion  are  altogether  ct'  igiieous 
origin,  anil  are  lielieveil  to  be  entirely  intrusive. 

Owing  to  the  abundant  covering  of  drift  and  the  generally 
wooded  natur  if  the  cuuntry.  the  relations  of  the  various  rocks  of 
this  formatiiii  one  another  could  not  be  satisfactorily  worked  out 
in  this  tield.  the  counties  of  licauce  and  .Megantic,  and  farther 

to  the  southwe    .  the  rocks  of  this  type  have  been  shown  '  conclu- 
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sivel.v  fu  havf  liecn  derived  by  differentiation  from  a  single  mngma. 
Two  modes  of  arrangement  of  tlie  roeks  thiw  differentiated  have 
been  distinpuislied.  In  stoeks  wliich  n;ay  linve  readied  the  present 
surface  in  dire<'tion  nearly  vertical  the  rocks  of  greatest  density  are 
at  the  .•■litre  and  the  oth>-rs  fonn  zoiie^  around  it  in  order  <4  decreas- 
ing den-ity.  i.e..  iieridotite,  pyroxenite,  pahlin.  or  diabase,  and  por- 
phyrite.  In  -ills  the  same  rocks  occur  in  order  of  decrca>in<.:  .Unsity 
from  the  base  upwards. 

In  the  twn  larfrer  inlru-^ions  tliat  are  >hi.\vii  on  tliis  map  at 
ralon  iiiid  Cranbourne  -lentine  and  peridotite  ..cur  at  tiie  south- 
east edge  and  tine-f  '  iha<c  at  tiie  nnrtli.  l>\roxenitc  was 
found  in  the  central  ,  ..  ..b.iurno  or  M.i.,-e  in.mntain.  and 
blocks  of  pyro.\cnite  an. I  p.irpi.,,  ,ic  in  the  area  in  liil.iii  ami  liCver- 
rier.  The  Tal.m  f.irmation  of  this  ilistrict  is,  thi'r.'f.ire,  closely 
ccmparabje  with  the  •serpentine  belt'  of  Meganfic  an. I  ..ther  neifjli- 
bouring  counties  t.)  the  southwest.  The  arrangement  of  the  rocks 
in  Talon  and  Cranbourne,  therefore,  indicate>  that  thcs'  iiitri:si.iiis 
are  in  the  form  ..f  large  <ills  or  inclineil  stocks  which  dip  towards 
the  northwest.  The  nearest  reliable  observatimi  ..f  the  dip  btained 
in  the  sediments  mi  the  northwest  side  in  Tabm  d.ies  not  favour  this 
view.  N..  -ati-factiu-y  .j.'lcrmination  of  the  .lip  on  the  southeast 
-ide  .•ouM  bi'  made  near  eimifih  t.i  the  intrusion  t.i  be  of  value.  At 
('raiibourn.'  the  strata  .>ii  ca.-!i  side  are  prii.'tically  vertical.  On  the 
whole  it  -.-ms  highly  probable  at  least  that  the  vari.iiH  rooks  .if  the 
Tal.m  f.rrnuiti.Mi  have  been  ilerive.l  by  iliffcrentiation  from  a  single 
magma,  a<  in  the  .'n-e  of  tli.'  larger  "  serpeiitiu.'  belt  "  in  the  adjacent 
ilistriit   at   tli.>  -outliwc-t. 

Quaternary. 

0I.\(  lATlON. 

The  re.x.rds  .it'  gla.ial  phenoineiia  in  tb.'  r.uinn  ..f  eastern 
Quebec  ami  n.irtiiern  Xew  Hrunswick  were  .le-.'ribi>.l  an.l  discussed 
by  the  late  H.  Chalmers.'  Fr.ini  his  investigation-,  riialmers  eon- 
elude.l  that  tliere  had  been  two  main  centres  of  (jia.-ial  action  by 
which  the  region  ha.l  been  affecte.l  in  I'l.'i^t.i.cne  times.  These 
were  distinguished  chiefly  by  the  direction  ami  sfreiigtli  of  glacial 
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scorin;;  :iii(l  striation.  The  two  centres  were:  (1)  the  highlands  of 
Gasix',  wlience  the  'Appalachian'  glacier  was  believe<i  to  have 
fiprcad  outward  in  all  dirwtions;  and  (:.')  the  Pre-Ciimhriaii  high- 
lands north  of  the  St.  Lawrence,  from  which  the  "  Laurentide ' 
glacier  had  moved  over  this  region  in  a  southeasterly  direction, 
probably  at  more  than  one  period. 

The  study  of  glacial  records  was  necessarily  a  very  subordinate 
part  of  the  work  of  the  present  reconnaissance.  Also  much  of  the 
work  was  in  localities  that  are  unfavourable  for  observing  glacial 
phenomena,  esjiecially  rock  markings,  the  principal  rocks  exposed 
being  fissile  slates  and  schists  which  have  not  retained  finer  grooves 
or  striie.  But  in  our  observations  the  striie  wherever  found  very 
uuifcrmly  indicate  a  glacial  movement  in  the  direction  of  S.  40°  E. 
These  imply  the  action  ot  the  Laurentide  glacier.  No  indications 
of  movement  of  ice  from  the  direction  of  (iaspo  were  found. 


(ilATKIlNARY    liKI'(>.SIT>. 

The  deposits  which  call  for  consideration  under  this  head  may 
be  enumerated  as  follows  in  desoending  order:   - 

(1)  Bog  deposits:    Iron  ore. 

IVat. 

(2)  Stratified  clay  and  sand. 

(3)  Boulder  clay. 

The  boulder  clay,  as  would  be  exi)ected,  contains  boulders  derived 
from  the  Pre-Canibriaii  of  the  north  sliore  of  the  St.  Lawrence, 
along  with  fragments  of  rocks  which  occur  within  the  district  that 
have  been  transported  a  less  di-t:inco.  always  to  the  southward  or 
southeastward.  In  tlu'  valley  of  the  Sud  tiie  thicknej-s  of  thi'  lioulder 
clay  exposed  in  son-.e  cuttings  i>  as  niiK-h  as  .'!()  feet.  In  general, 
however,  the  surl'iice  deposits  are  couiparatively  ligiit,  and  in  some 
exposed  hills  and  ridges  the  clay,  if  ever  present,  has  been  removed 
and  a  rock  surface  strewn  with  bcpuldcrs  reiiiiiins. 

The  stratified  clays  are  yelbiw  in  colour,  the  strata  being  dis- 
tingiiisiied  by  dark  an<l  light  shiidcs.  They  are  inlerstratilied  with 
beds  of  sand  or  gravel  in  places,  but  on  tiio  whole  the  clays  greatly 
predominate.  The  stratified  clays  and  sands  overlie  the  boulder  clay 
and  appear  to  be  iMiniplon.entary  parts  of  it,  which  have  been  separ- 
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ateJ  Liy  the  assorting  action  of  water,  since  the  retreat  of  post- 
Pliocene  glaciers.  The  distribution  of  these  strpf'ed  deposits  along 
river  valleys  at  relatively  high  attitudes,  and  the  absence  of  marine 
fossils  in  thcui,  indicate  that  the  assorting  of  the  boulder  clay  has 
been  accomplished  by  the  rivers  themselves,  and  largely  when  they 
were  at  much  higher  level  than  at  present.  At  Lake  Pohenagamuk 
there  is  a  very  distinct  terrace  composed  principally  of  sand  and 
gravel  on  the  surface,  which  runs  around  the  southeast  side  of  the 
lake  at  an  elevation  of  143  feet  above  the  mean  level  of  the  hike — 
or  1,068  feet  above  the  level  of  the  sea.  In  the  valley  of  the  Sud  at 
Armagh,  the  highest  of  several  terraces,  as  determined  by  aneroid 
readings,  is  145  feet  above  the  high-water  mark  of  that  river,  or 
1,030  feet  above  mean  sea-level.  A  profile  in  cross-section  of  thic 
valley,  which  was  prepared  by  Messrs.  MacLean  and  Rose,  is  shown 
in  Fig.  ;i.  As  no  marine  fossils  have  been  found  in  thej^e  tiTrai-c- 
and  none  are  known  in  the  St.  Lawrence  valley  above  615  feet,  it  is 
ccii'luded  that  the  higher  terraces  at  least  have  been  formed  by 
river  and  not  by  marine  action. 

Several  of  the  tributary  streams,  notably  the  Brus  Nord  Quest 
and  Riviere  du  Tere,  form  well  marked  deltas  of  considerable  size 
where  they  enter  the  Sud.  The  Bras  Nord  Ouest,  which  joins  the 
Sud  near  the  southeast  end  of  the  line  of  cross-section  represented 
in  Fig.  3,  has  a  delta  of  more  than  half  a  mile  in  width.  It  is  com- 
posed of  silt,  sand,  and  gravel,  which  are  stratified  horizontally  in 
the  main,  but  near  the  northwest,  or  dovnstream  edge,  the  layers 
dip  sharply  to  the  northwest,  showing  distinctly  that  they  have  been 
deposited  by  tlie  tributary  and  net  by  the  main  river. 

The  third  class  of  superficial  deposits,  the  peat  and  iron  ore  bogs, 
are  not  of  large  extent  as  geological  features,  but  with  improved 
market  conditions  they  may  become  of  economic  importance.  Peat 
bogs  are  found  in  several  places  in  the  wostorn  part  of  the  middle 
upland.  Also  along  Riviere  OuoUe  there  is  u  bog  of  peat  which 
was  estimated  by  Sir  William  Logan  to  cover  4,000  acres.  Another 
occurs  near  St.  Philippe-de-Neri.  The  full  extent  of  the  bogs  ■which 
occur  on  several  of  the  rnniis  which  run  from  the  St.  Lawrence  river 
to  the  international  boundary  line  has  never  been  traced  out.  But 
it  is  probable  that  if  this  were  done,  the  bogs  would  prove  to  form 
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a  more  or  less  continuous  series,  since  they  usually  occur,  as  haa 
been  said  above,  in  the  western  part  of  the  middle  upland. 

Small  amounts  of  bog  iron  ore  have  long  been  known  at  several 
places  in  the  valley  of  the  Sud  river,  especially  in  St.  Vallier  and 
St.  Michel.  Another  occurrence  has  been  found  in  the  county  of 
Kamouraska  near  St.  Paschal.  But  the  greatest  depth  yet  known  at 
any  of  these  places  is  20  inches. 


GEXER.VL   STRrCXrRE    OF   THE   REGION. 

Viewed  broadly,  the  district  is  a  section  of  Palaeozoic,  mainly 
sediments,  bordering  on  the  Pre-Cambrian  old  land.  The  original 
structural  relations  have  been  much  obscured  by  folding,  faulting, 
and  erosion.  It  is  known  that  the  Pohenagamuk  Tras  deposited 
unconformably  upon  the  Sillery  and  L'Islet,  and  it  is  probable  that 
these  are  unconformable  on  the  Kamouraska.  The  Talon  is  intru- 
sive through  the  latest  of  the  sediments. 

At  present  the  rocks  of  the  district  exliibit  a  general  anticlinal 
structure  the  main  a.xis  of  which  is  generally  in  tne  L'Islet  forma- 
tion and  runs  10°  to  20°  north  of  the  general  course  of  the  St. 
Lawrence  river.  There  are  many  subordinate  folds  on  the  west  side 
of  the  main  a.xi3,  and  one  at  least  on  tiie  east  side.  All  the  folds 
show  a  tendency  towards  an  overturn  to  the  northwest,  and  near  the 
Pre-Cambrian  a  regular  isoclinal  folding  is  developed.  For  a  few 
miles  east  of  the  preat  fault  zone  previously  described  the  strata  are 
somewhat  less  disturbed,  perhaps  due  to  relief  of  tension  by  the 
fault. 

The  fault  has  its  downthrow  on  the  northwest  side  and  so  is  a 
reversed  or  overthrust  fault.  Such  a  dislocation  nat\irally  follows 
the  extreme  development  of  the  overturned  folds  of  the  district. 
Other  faults  of  similar  character  may  be  concealed  by  the  St.  Law- 
rence river,  perhaps  giving  rise  to  the  depression  which  forms  its 
channel  here,  as  is  the  case  near  Quebec  <  y.  Several  transverse 
faults  have  been  observed  Init  they  arc  of  local  extent. 

Erosion  and  denudation  have  been  greatest  near  the  main  axis 
of  folding.  Along  this  axis  the  overlying  formations  have  been 
entirely  swept  away  an<l  the  L'Islet  exposed  for  a  breadth  of  several 
miles.     No  outliers  of  Pohenagamuk  have  been  found  west  of  the 
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L'Islet,  unless  some  small  exposures  of  doubtful  rwks  near  St.  Jean. 
Port  Joli,  and  St.  Anne  de  la  I'ocatidre,  in  both  case's  at  the  river's 
edpe  and  below  high  tide  level,  belong  to  this  formation.  The  posi- 
tion of  the  Levis  near  Quebec  city  with  reference  to  the  Champlain- 
St.  Lawrence  fault  suggests  that  this  formation  may  underlie  the 
St.  Lawrence  river  for  some  distance  below  that  city,  and  it  may 
have  been  to  this  that  the  rocks  in  question  belong.  If  so,  their 
|)Osition  adds  strength  to  the  suggestion  that  the  Pohenagamuk  or 
Farnham  may  ultimately  be  correlated  with  the  Levis. 


SUMM.VRY  OF  GEOLOGIC  HISTORY. 

The  earliest  gfilogical  event  recorded  in  the  district  is  the 
deposition  of  the  ivamouraska  formation,  which  apparently  took 
place  along  a  Paloeozoic  shore  line  in  middle  or  perhaps  lower 
Cambrian  time.  The  wide  variety  of  pebbles  in  the  conglomerate 
then  formed,  and  the  relative  scarcity  of  Laurentian  granite  or  other 
rocks  characteristic  of  the  Pre-Cambrian  amongst  them  indicai 
that  the  shore  line,  at  least,  was  already  occupied  by  rocks  of 
Paloiozoic  age. 

It  is  probable  that  a  period  of  emergence  followed  the  deposi- 
tion of  these  sediments,  and  that  the  emergence  was  caused  or 
accompanied  by  a  foldiiig  of  the  strata  along  axes  running  somewhat 
north  and  south  of  the  direction  in  which  this  and  the  younger 
formations  were  later  folded. 

A  period  of  submergence  followed,  during  which  the  L'Islet  and 
Sillery  formations  were  deposited.  The  land  was  again  raised  aboTO 
the  sea  and  a  long  period  of  erosion  followed,  in  which  the  Sillery 
seems  to  have  been  entirely  removed  in  places,  and  the  L'Islet  was 
eroded  locally.  Also  the  present  main  axis  of  folding  was  probably 
determined  at  that  time. 

Submergence  followed  on  the  east  side  of  the  axis  at  least,  and 
the  Pohenagamuk  sediments  were  accumulated.  The  absence  of  the 
Pohenagamuk  from  the  west  side  of  the  main  anticline  indicates 
either  that  the  submergence  of  that  time  did  not  extend  so  far  west- 
ward, or  that  later  erosion  and  denudation  have  completely  removed 
that  formation.  Should  the  Pohenagamuk  be  correlated  with  the 
I,4vis  by  further  investigation,  neither  alternative  would  l>e  required. 
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It  ia  prubnblc  tliat  the  Silurian  has  covered  parts  at  least  of 
this  di'^'rict,  but  the  eviilences  ore  found  outside  of  the  present 
field. 

After  tlie  formation  of  the  latest  sediments  the  basic  rocks  of 
the  Talon  formation  wore  intruded  generally  between  the  Sillery 
and  Pohenagamuk.  From  evidences  obtained  elsewhere  this  intru- 
sion may  have  taken  place  as  late  as  Devonian  time. 

There  seems  to  be  no  direct  evidence  to  show  the  date  of  the 
principal  fault.  Folding  began  as  early  as  the  Pohenagamuk  and 
probably  continued,  but  not  with  great  force,  a  little  after  the  intru- 
sion of  the  Talon.  Tlic  faulting  has  probably  been  a  progressive 
movement  also,  as  fre<iuent  dir<loeations  along  the  same  line  have 
taken  place  at  Quebec  city  and  elsewhere  in  the  St.  Lawrence  valley 
In  recent  times. 

After  a  long  period  of  eniergeme  and  erosion  the  surface  was 
swept  by  the  glacieri  of  Pleistocene  times,  and  the  ice-borne  drift 
material  was  left  as  boulder  clay.  The  boulder  clay,  partially  assorted 
during  the  submergence  of  the  Chaniplain  period  and  to  some  degree 
by  later  streams,  has  given  rise  to  the  stratified  clays  and  sands  of 
the  present,  while  the  lakes  and  marshes  have  become  filled  and  are 
the  bog  deposits  of  to-day. 

CORRELATION. 

The  principal  questions  of  correlation  to  which  this  reconnais- 
sance gives  rise  are  eonnet^'te*!  with  the  Pohenagamuk.  These,  as 
has  been  already  stateil  in  the  discussion  of  that  formation,  are  its 
relations  to  the  Farnham,  the  Ciaspe,  and  the  L^vis. 

Stratigraphically  und  lithologieally,  the  Pohenagamuk  forma- 
tion is  continuous  and  identical  with  the  argillaceous  part  of  the 
Farnham  series,  as  outlined  by  Ells,  on  the  east  side  of  the  Sutton 
anticline,  or  main  axis  of  the  Appalachians  in  southwestern  Quebec. 
In  any  consideration  of  the  regional  peologj-  the  Pohenagamuk  and 
this  portion  of  the  Farnham  at  least  must  be  considered  as  a  unit  to 
whatever  age  they  may  be  ultimately  assigned. 

It  is  highly  probable  also,  that  they  are  equivalent  to  that  part 
of  the  Gaspe  series  of  Logan '  which  appears  on  the  shores  of  the 
1-^wer  part  of  Temiscouata  lake  and  along  the  Madaw;uska  river,  and 
which  has  been  described  by  Bailey  and  Mclnnes.*    This  view  ^eems 

■  GeoloRT  of  Canada,  1863,  page  +20.  „     ,  „ 

•Qeoloifical  Survey.  Annual  Foport,  1890-91,  Part  M,  page  8. 
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to  be  corroborated  by  Loga.  s  correlation  of  the  Oospe  series  of  this 
locality,  with  tiie  rooks  between  Lakis  Aylmer  and  Coiilomt).-,  in 
Wolfe  county,  which  are  characteristic  inon.bers  of  the  Famham. 

The  correlation  of  the  Pohenagaiuiik  or  Faniham  with  tli(> 
Levis  is  suggested  as  a  working  hypothesis  for  future  investigation. 
Their  correlation  is  strongly  suggested  by  their  geographical  posi- 
tion on  opposite  sides  of  the  main  Appalachian  axis,  their  similar 
stratigraphic  positions  both  overlying  the  Sillery  nn  1  their  litholo- 
gical  resemblance.  Opposed  to  this  view  '=  the  somewhat  inconclu- 
sive palseontologic  evidence  on  which  the  Levis  is  referred  to  the 
Beekmantown  and  the  Famham  to  the  lower  Trenton.  The  sohuion 
of  the  que^stion  calls  for  further  examination,  both  by  the  strati- 
grapher  and  the  pala-oiitologist.  The  key  locality  is  probably  to  be 
found  in  the  valley  of  the  Chaudiere  river. 

ECONOMIC   GEOLOGY. 

IN  SEDIMENTARY  BOCKS. 

Slate. — With  two  exceptions  the  rocks  in  this  district  are  sedi- 
mentary: slates,  sandstones,  or  quartzites.  The  slates  are  of  three 
different  horizons,  in  the  two  lower  of  which  they  are  too  much 
shattered  to  be  of  any  important  use.  In  the  latest  formation,  how- 
ever, there  are  beds  that  appear  in  every  way  suitable  for  roofing 
and  other  uses  to  which  clay  slates  may  be  applied.  The  best  of 
these  seen  are  on  the  southwest  side  of  Long  lake,  in  the  county  of 
Temiscouata,  a  fourth  of  a  mile  northwest  of  the  iwint  where  the 
Transcontinental  railway  croases  the  lake.  Here  the  slate  in  a  rail 
way  cutting  is  fine  and  even  grained,  free  from  pyrite,  and  spli* 
evenly  in  thin,  even  lamina;  of  3  or  4  feet  in  dimension.  It  is  vf  . 
favourably  situated  both  for  quarrying  and  for  transportati,  ,. 
Similar  occurrences  may  be  found  for  a  short  distance  along  the 
lake  farther  to  the  southeastward.' 

Building  Stone. — Much  of  the  sandstone  is  of  the  grten  and 
reddish  varieties  common  to  the  Sillery  formation  in  which  it  occurs. 
This  is  largely  used  for  building  stone  in  Quebec  city.    Tt  may  be 

'  Since  the  above  was  written  a  ..lock  of  these  lands  has  been  pur- 
chased from  the  Provincial  CJoverninent  by  Messrs.  Friizer  and  Uavies,  the 
operators  of  the  New  K«ckland  Slate  Qtiarry,  New  Rockland.  Quebec,  and 
quarryinK  operations  '.      e  already  begun. 
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obtained  lit  niuiiy  puints  througboiit  lliis  district  when  economic 
conditions  bring  it   into  demand. 

Quaitz. — Tiic  quartzite  is  best  exposed  in  the  vicinity  of  the 
St.  Lawrgnce  river,  especially  near  Kamouraska  bay.  It  is  often 
nearly  while  in  'olour,  and  exceptionally  free  from  iron  rust  or 
other  stains.  It  is  occasionally  used  for  building  stone,  and  an 
atfiuipt  to  employ  it  for  glass  manufacture  secnis  to  have  failed 
only  from  advirse  market  conditions  at  the  time. 

dahita.—  X  reported  deposit  of  galena  in  the  township  of  Wood- 
bridge,  near  ."^t.  Paschal,  on  the  Intercolonial  railway,  docs  not  seem 
to  give  proniir-c  "f  any  iu;iiortance.  It  was  thus  described  by  Mr. 
J.  Obal-ki,  Superintendent  of  Mines  for  the  Province  of  Quebec, 
who  saw  it  when  it  was  probably  in  oetter  condition  to  examine  than 
at  iirescnt:  'There  is  a  small  vein  of  sulphate  of  baryta,  with  a 
little  calcite  of  i'  to  3  feet  in  thickness,  which  may  be  followed  for 
a  distance  of  an  acre  and  in  which  an  opening  of  some  15  feet  has 
been  made.  A  little  galena  in  fine  grains  is  disseminated  through 
the  mass  liut  in  too  slight  a  proportion  to  be  worked  industrially,  as 
it  represents  not  more  than  10  per  cent  of  the  mass.  A  picked 
specimen  of  this  galeiui  was  assayed  by  Dr.  M.  L.  Horsey,  with  the 
following  results:  galena  =  4.".. 2  i-et  cent;   silver  =  traces.' 

IN    TG.NEOUS    ROCKS. 


Igneous  rocks  occur  as  several  small  hills  of  diabase  in  the 
county  of  Bellcchasse,  northwest  of  the  village  of  St.  Lazare,  and 
in  larger  areas  of  diabase  and  serpentine  in  the  southeastern  part 
of  the  counties  of  Bellechassc.  Montmagny,  and  L'Islet. 

Copper. — The  diabase  at  St.  Lazare  occasionally  shows  a  few 
grains  of  chalcopyrite.  As  similar  rock  under  like  conditions  to  the 
southwest  of  this  district,  at  Nelson,  St.  Flavicu.  Drummondville, 
Wickham,  and  Roxton,  has  produced  certain  amomits  of  rather  high 
grade  copper  ore,  these  hills  were  examined  carefully.  No  copper, 
however,  was  found.  Copper  pyrites  was  found  in  loose  blocks  of 
diabase  having  the  lithological  character  of  the  rock  of  much  of 
these  areas,  but  it  was  nowhere  found  in  place. 

The  diabase-serpentine  areas  promise  to  become  more  important. 

Ashestos.—Jn  range  V  of  Talon,  in  the  county  of  Montniagny, 

there  is  a  considcr.ihlo  body  of  serpentine,  probably  a  mile  in  width. 
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Asbestos  of  short  tihre  was  jCih  iii  it,  but  no  detailed  examination 

could  be  made  iu  the  time  at 

wooded,  making  the  extont  o. 

mine,  but  the  area  thii'   it  seei 

about  12  miles  long  bv  2  to  3 

L'Islet  and  the  Mnntmagny  x'    'h 

VI  of  R..lette,  III,  IV,  .  nd  '       f 

Besides   ibis  there  ia   a  8  /,?   c-s 

same  general  trend  for  15  '..i'-i 

miles  to  the  northwest  of  Si.  L 

This  entire  series  of  se.',    ntii 
long  ridge  which  forms  a  cour.,"  i 
so  are  not  easily  accessible  U    '.o  i 
way.     The  projected  exteus    :>    .    ♦! 
St.  George  de  Beauee  by  w  v    of  S 
through  the  length  of  this  an- 


"   lisposal.    The  country  ia  densely 

in     igneous  belt  difficult  to  deter- 

ni'       important  to  prospect  is  one 

n  \.-u  th,  lying  largely  between  the 

is  is  chiefly  in  ranges  V  and 

'j.'     ,  and  I  and  II  of  I<ovirriir. 

I'laiiied  hills  continuing  in  the 

finu  r  to  the  southwest,  a  few 

\t  ^'t  i  St.  Magloire. 

Is  lies  to  ihe  southeast  of  a 
•  ■  ;  the  hi', 3  of  Ruckland,  and 
iNu.i..!'  '   '  r"  tinental  rail- 

■-  u- '       entral  railway  from 
■   e    will    probably    pase 


IX   SUPEIirlr.AL  DEPOSITS 

Bog  Iron  Ore.— Aside  frcui  the  above  there  ;ire  no  indications  of 
any  metallic  values  in  the  uistrict  save  some  deposits  of  bog  iron 
ore  which  are  probably  of  no  great  extent. 

Ptai.— Except  for  some  peat  bogs  in  the  northwestern  pirt  cf 
Kaffiou-aska,  no  other  geologic  products  of  possible  economic 
importance  are  known  in  the  district. 
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